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PREFACE. 



SciKNCB, in its popular signilicatioo, means knowledge re- 
daced to order ; that is, knowledge so classified and arranged 
as to be easily remembered, readily referred to, and advan- 
tageoasly a^^lied. More strictly, it is a hwvdedge of law%^ 
re^iorw, and principles. 

Arithmetic is the science of numbers, and the art of applying 
numbers to all practical purposes. It is the foundation of tho 
exact and mixed sciences, and an accurate knowledge of it is an 
important element either of a liberal or practical education. 

It is the first subject, in a well-arranged course of instruc- 
tion, to which the reasoninii; faculties of the mind are applied, 
and is the guide-book of the mechanic and man of business. 
It is the first fountain at which the young YO<ary of knowledge 
drinks the pure waters of intellectual truth. 

It has seemed, to the author, of the first importance that 
this subject should be carefully treated in our Elementary Text- 
books. In the hope of contributing something to so desirable 
ai) ead, he has prepared a series of arithmetical works, em« 
bruciug four books, entitled. Primary Arithmetic ; Intellectual 
Arithmetic ; Practical Arithmetic ; and University Arithmetio— 
the latter of which is the present volume. 

Pbimarv Arithmetic. This first-book is adapted to the 
capacities and wants of young children. Sensible objects are 
employed to illustrate and make familiar the nmple combina- 
tions and relations of numbers* Each lesson ^mb\:«i(!i^ qivm^ 
combinati^Mi of numbers, or one set of combvofiAXot^ 
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Intellectual Arithmetic. This work is designed to present 
a thorough analysis of the science of numbers, and to form a 
complete course of mental arithmetic. I have aimed to make 
it accessible to young pupils by the simpUcity and p^radation 
of its methods, and to adapt it to the wants of advanced 
students by a scientific arrangement and logical connection, in 
all the higher processes of arithmetical analysis. 

Practical ARrrmcETic. Great pains have been taken, in the 
preparation of this book, to combine theory and practice; to 
explain and illustrate principles, and to apply them to the com- 
mon business transactions of life — to make it emphaHcdlly a 
f/ractical toork. The student is required to demonstrate every 
principle laid down, by a course of mental reasoning, before 
deducing a proposition or making a practical application of a 
rule to examples. He is required to fix and apprehend the 
unit or base of all numbers, whether integral or fractional — 
to reason with constant reference to this base, and thns make 
it the key to the solution of all arithmetical questions. It is 
hoped, that the language used in the statement of principles, 
in the definition of terms, and in the explanation of methods, 
Avill be found to be clear, exact, brief, and compreheusiYe. 

XJNnrERsrrr ARrrHMETic. This work is designed to answer 
another object. Here, the entire subject is treated as a science* 
Tlie pupil is supposed to be familiar with the simple operations 
in the four ground rules, and with the first principles of frac- 
tions, these being now taught to small children, either orally or 
from elementary treatises. This being premised, the language 
of figures, which are the representatives of numbers, is care- 
fully taught, and the different significations of which the figures 
tliemselves are susceptible, depending on the manner in wliicli 
they are written, are fully explained. It is shown, for example^ 
that the simple numbers in which the value of the unit increases 
from right to left according to the scale of tens, and the De- 
nominate or Compound numbers in which it increases according 
to a varying scale, belong to the same class of numbers, and 
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that both may be treated nnder the same rules. Hence, the 
roles for Notation, Addition, Subtraction, Multiplication, and 
Division, have been so constructed as to apply equally to all 
nnmbers. This arrangement, which the author has not seen 
elsewhere, is deemed an essential improvement in the science of 
Aritlimetic. 

In developing the properties of numoers, from their elemcQ 
fcary to their highest combinations, great labor has been be 
stowed on classification and arrangement. It has been a lead- 
ing object to present the entire subject of arithmetic as form- 
ing a series of dependent and connected propositions : so that 
the pupil, while acquiring useful and practical knowledge, may 
at the same time be introduced to those beautiful methods of 
Teasoning which science alone teaches. 

Great care has been taken to demonstrate every proposition 
—to give a complete analysis of all the methods employed, 
from the simplest to the most difficult, and to explain fully 
the reason of every rule. A full analysis of the science of 
Numbers has developed but one law ; viz , the law which con^ 
nects all the numbers of arithmetic with the unit one, and 
whkh points out the relations of these numbers to each other. 

In the Appendix, which treats of Units, Weights, and Meas- 
nres, &c., the methods of determining the Arbitrary Unit, as 
well as the general law which prevails in the formation of 
nDmbers, are fully explained. I cannot too earnestly recom- 
mend this part of the work to the special attention of Teach- 
ere and pupils. 

In fine, the attention of Teachers is especially invited to this 
work, because general methods and general rules are employed 
to abridge the common arithmetical processes, and to give to 
them a more scientific and practical character. In the present 
edition, the matter is presented in a new form ; the arrange- 
ment of the subjects is more natural and scientific ; the methods 
have been carefully considered; the illustratVoTva «ifofA.^'^^ ^\A 
fmpUBcd ; the deinitiom and rules thoro\ig\i\y Te\\a^^ ^xA wsi 
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rected ; and a Tery large nnmber and Tariety of practical ex« 
amples have Iteen added. The subjects of Fractions, Propor- 
tion. Interest, Percentage, AUigation, Analysis, and Weights 
md Measures, present many new and valoable features, which 
are not found in other works. 

A Key to the present work has also been published for th 
Qse of such Teachers as may desire it, — ^prepared with great 
care, containing not only the answers and solutions of all the 
examples, but a full and comprehensive analysis of the more 
difficult ones. 

The author has great pleasure in acknowledging the interest 
which Teachers have manifested in the success of his labors : 
they hare suggested many improrements, both in rules and 
methods, not only in his elementary, but also in his advanced 
works. The recitation-room is the final tribunal, and the intel- 
ligent teacher the final judge, before which all text-books must 
stand or fall. 

A Key to this volume has been prepared for the use of 
Tecushers only. 
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Definitions. 

1. A Unit is a single thing, or one. 

2. A Number is a unit, or a collection of nnita. 

3. Science treats of the properties and relations of things 
Aot is the practical application of the principles of Science. 

4. ARTrHHEric is the Science of Nambers, and also the Art 
of applying numbers to practical purposes. 

5. A Proposition is something to be done, or demonstrated* 

6. An Analysis is an examination of the separate parts 
of a proposition. 

7. An Operation is the doing of something with numbers. 

8. A Rule is the direction for performing. an operation. 

9. An Answer is the result of a correct operation. 

Operations of Arithmetic. 

10. There are, in Arithmetic, five fundamental operations: 
Notation and Numeration, Addition, Subtraction, Multiplica 
tioQy and Division. 

1 What is a Unit T— 2. What is a Number ?— ^S. Of what does Science 
treat? What is Art?— 4. What is Arithmetic ?— 5. What is a Proposi. 
Hon?— 6. What is an Analysis?— 7. What is an Operation ?— 8. What 
IB a Bule?— 9. What is an Answer 1 — ^10. How man^ !\m!\<dXDLSii\»\. ^^^ 
Adonfif Are there in Aritbmeidc ? What are ihey 1 
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NOTATION AND NUMEBATION. 



Expressing Numbers. 
11. There are three methods of expressing numbere 

1. By words, or commoa language ; 

2. By letters, called the Roman method ; 

3. By Ggures, called the Arabic method. 



12. 



Expressing Numbers by Words. 

One. 



One and one more 








, Tboo. 


Two and one more 








, Three 


Three and one more 








Four. 


Four and one more 








Five. 


Five and one more 








Six. 


Six and one more 








Seven. 


Seven and one more 








. EighL 


Eight and one more 








Nine. 


Nine and one more 








Ten. 



Each of the words, one, ttvo, three, four, &c., expresses a 
number, and denotes how many units are taken. These words 
are generally called numbers ; though, in fact, they are but 
the names of numbers. 
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NOTATION AND NUMERATION. 

13. Notation is the method of expressing numbers, either 
by letters or figures, 

NuMKRATioK is the art of reading, correctly, any number, 
expressed by letters or figures. 

There are two methods of Notation : the one bj letters, the 
other by figures. The method by letters is called the Roman 
JH^/a/ion/ the method by figures is called th.^ Arai(y(c Notolion, 
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Roman Notation. 

Ill Jo the Roman Notation, seven capital letters are used 
They express the following valaes : 

I V X L C D M 

MM, flT6, t«t any, hundred. aimdred. thoatand. 



AH other numbers are expressed by combining theae lettem 
according to the following principles : 

1. Every time a letter is repeated, the number which it de- 
notes is repeated 

2. If a letter denoting a leas number be written on the righi 
of one denoting a greater, the number expressed will be the 
9um of the numbers. 

3. If a letter denoting a less number be written on the left 
of one denoting a greater, the number expressed will be the 
dijference of the numbers. 

4. A dash ( — ), placed over a letter, mcreases the number 
for which it stands, a thousand times. 





Roman Table. 


■» 




I 


One. 


J.XXK 




Eighty. 


n 


Two. 


xc . 




Ninety. 


UI 


Three. 


c 




One hnndred 


IV 


Four. 


cc . 




Two hnndred. 


V 


Five. 


ccc 




Three hundred. 


VI 


8iT. 


CCC5C. 




Foot hnndred. 


vn 


Seven. 


D 




Five hnndred. 


vin 


Eight. 


DC . 




Six hundred. 


IX 


Nine. 


DCC . 




Seven hundred. 


X 


Ten. 


DCCC. 




Eight hundred. 


XX 


Twenty. 


DCCCC 




Nine hundred. 


XXX 


Thirty. 


M 




One thousand. 


XL 


Fcwly. 


MD . 




Fifteen hundred. 


L 


Fifty. 


MM . 




Two thousand. 


LX 


Sixty. 


v 




Five thousand. 


LXX 


Seventy. 


X 


* 


Ten thousand. 


NOTB.— T] 


ilia Notation was nsed 


by ihe Komann 


Yiencfe \\a isasaft \V 


ISBtQ] used / 


^ dates, numbering 


chapters, pages 


, &c. 
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NOTAIION AND fTUMBBATION. 



Express the following 

1. Eleven. 

2. Fourteen, 

3. Sixteen. 

4. Seventeen, 
6. Nineteen. 

6. Twenty-two. 

T. Twenty-eight 

8. Twenty-nine. 

9. Thirty-three. 

10. Thirty-seven. 

11. TMrty-eight. 

12. Forty- three. 

13. Forty-seven. 

14. Forty-nine. 

15. Fifty-six. 

16. Fifty-eight. 

17. Fifty-nine. 

18. Sixty-five. 

19. Sixty-nine. 

20. Sixty-seven. 

21. Seventy-five. 

22. Seventy-six. 



Examples 
numbers in Roman Notation : s 

I 23. Eighty-one. 

24. Eighty-seven. 

25. Eighty-nine. 

26. Nmety-four. 

27. Nmety-five. 

28. Ninety-seven. 

29. Ninety-nine. 

30. One hundred and fifteca 

31. Seven hundred and fifty 

32. One thousand and sixty 

33. Two thousand and forty 

34. Five hundred and sixty. 

35. Nine hundred and sixty 

36. Six hundred and nmety. 

37. One thousand and fifty. 

38. Four thousand and foivr, 

39. Six thousand and nine. 

40. Nine thousand and nine. 

41. Eight hundred and six. 

42. Six hundred and eight. 

43. Eight thousand and six. 

44. Two thousand and one. 



11. How many methods are there of expressing numbers? What lure 
khey? 

12. What does each of the words, one, two, three, &c., denote? 
What are these words generally called? What are they, in fact? 

13. What is Notation ? What is Numeration ? How many methods 
of Notation are there? What are they? 

14. How many letters does the Roman notation employ ? Which are 
they ? What value does each represent ? What is the effect of repeal 
Ing a letter ? What is the number, when a letter denoting a less numbei 
Ib placed on the right of one denoting a greater ? What is the number, 
when a, letter denoting a less number is placed on the left of one de 

uotirMg a greater 1 What is the effect of pVacmg ^ ^ii&\iQ^«T a letter! 
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Arabic Notation. 

4 15. Arabic Notation is the method of expressing nombers 
by figures. . Ten figures are used, and thej form the Alphabet 
of the Arabic Notation. Theyare, 






1 


2 


3 


4 


6 


6 


7 


8 


9 


nangrht, 


one. 


two, 


three, 


ibnr. 


are. 


■ix. 


MTm. 


elfht, 


nlMk 



The naught, 0, is also called cipher. It denotes no number 
bat the absence of a thing. Thus, if there are no apples in a 
basket, we write, the number of apples in the basket is 
The other nine figures are called Significant Figures, or Digits 

Orders of Units. 

16. We have no single figure for the number ten. We 
therefore combine the figures already known. This we do by 
writing on the right hand of I: 

Thus 10 

which is read, ten. 

This 10 is equal to ten of the um'ts expressed by 1. It is, 
howerer, but a single ten, and may be regarded as a unit, ten 
times as great as the unit 1. It is called, a unit of the second 
wder, 

17. When two figures are written by the side of each other, 
the one on the right is m the place of units, and the other in 
the place <^ tens, or of units of the second order. Each unit 
ff the second order is equal to ten units of the first order. 

When nnits simply are named, units of the first order are 
dways meant. 

Units of the second order are written thus : 

One ten, or 10 Six tens, or sixty, ... 00 

Two tens, or twenty, . . 20 Seven tens, or seventy, , . 70 

Three tens, or thirty, . 80 Eight tens, or eighty, . . 80 

Foot tens, or forty, ... 40 Nine tens, or ninety, • « 90 

Rve taw, or Bfty^ . . 60 I One hundred, . . • V*^ 
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18. To express ten units of the second order, or one huridred^ 
we form a new combination : 

Thus, 100 

by writing two ciphers on the right of 1. This number is read, 
one hundred, and is a unit of the third order. 

) We an now express any number less than one thousand* 

In the number two hundred and fifty-five, there 
are 6 units, 6 tens, and 2 hundreds. Write, there- % ^ & 

fore, 5 units of the first order, 5 units of the second ^ J 9 

Older, and 2 of the third; and read from the right, 2 5 5 

units, tens, hundreds; and from the left, two hundred 
(Mid fifty-five. 

In the number five hundred and ninety-five, there ^ S :$ 



are 5 units of the first order, 9 of the second, and ^ ® 

five of the third ; and it is read from the right, unUe, 5 9 5 

tens, hundreds. 

In the number six hundred and four, there are i ^ ^ 

4 units of the first order, of the second, and 6 of a S B 

the third. 6 4 

The right-hand figure always expresses units of the fird 
order; the second, units of the second order; and the thirds 
units of the third order. 

19. To express ten units of the third order, or one thousand, 
we form a new combination : 

Thus 1000 

by writing three ciphers on the right of 1. This number !a 
read, one thousand, and is a unit of the fourth order. 

We may now form as many orders of um'ts as we please ; 
A sixifi:le unit of the first order is expressed by ... . 1 



A unit of the second order by 1 and 0; thus^ 
A unit of the third order by 1 and two O's ; 
A unit of the fourth order by 1 and three O's ; 
A unit of the fifth order by 1 and four O's ; 

And so on, for units of higher ordcta. 
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100 

1000 

10000 
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Hence, the following principles: 

iBt The same figure expresses different units according to 
the' place which it occupies : 

2d* Units of the first order occupy the place at the right, 
units cf the second order, Ihe second place; units of the third 
(n'der, tJie third place; and Ihe unit of any figure is dele? 
mined by the number of its place: 

3d, Ten units of the first order make one of the second, 
ten of the second, one of ihe third; ten of the third, one of 
ihe fourth ; and so on for the higher orders: 

4 th. When figures are vrritten by the side of each other, 
ten units in any one place make one unit of the place next 
at the left. 

Examples in Writing the Orders of Units. 

1. Write 7 units of the 1st order. 

2. Write 8 units of the 2d order. 

3. Write 9 units of the 4 th order. 

4. Write 3 units of the 1st order, with 9 of the 2d. 

15. What is the Arabic Notation? How many figures are used? 
Wliat do they form? Name the figures. What does express? 
What are the other figures called? 

16. Have we a separate character for t^jn? How do we express ten? 
To how many units 1 is 1 ten equal 7 May ten be regarded as a single 
unit? Of what order? 

17. When two figures are written by the side of each other, what 
(dace does the right-hand figure occupy? The figure on the left? 
When units simply are named, what units are meant? 

18. How do you write one hundred? To how many units of the 
Kcond order is it equal ? To how many of the first order ? How may 

t be regarded ? Of what order ? How many units of the third ordei 
m200? In 600? In 900? 

19. To what are ten units of the third order equal? How do you 
write it ? How do you write a single unit of the first order ? How do 
yoa write a unit of the second order ? Of the third ? Of the fourth ? 
Ten units of the first order, make what ? Ten of any order, make what ? 
When figures are written by the side of each other, ho^ TxxaaKj ^^osti^ 
of any place make one unit of ihQ place next to t\i<ft MU 
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5. Write 9 units of the 3d order, with 6 of the 2d, and 1 
of the 1st. 

6. Write nnits of the 2d order, 8 of the 1st, with 4 oi 
the 3d, and 1 of the 4th. 

7. Write 8 onits of the 6th order, 7 of the 4 th, 9 of the 
5th, of the 8d, 2 of the 2d, and 1 of the 1st. 

8. Write 8 units of the 8th order, 6 of the 7 th, of the 
1st, 3 of the 2d, 4 of the 3d, 9 of the 4th, of the 6th, and 
2 of the 5th. 

9. Write 4 units of the 10th order, 8 of the 7th, 3 of the 
9th, 2 of the 8th, of the 6th, 3 of the 1st, 6 of the 2d, 
of the 3d, 1 of the 4th, and 2 of the 5th. 

10. Write 3 units of the 2d order, 2 of the 1st, 9 of the 
3d, of the 4th, 9 of the 9th, 6 of the 8th, 7 of the 7th, 
of the 6th, and 4 of the 5th. 

11. Write 3 units of the 11th order, of the 10th, 8 ot 
the 4th, of the 5th, 2 of the 6th, of the 7th, 3 of the 
8th, 4 of the 9th, 1 of the 3d, 2 of the 2d, and 3 of the 1st. 

12. Write 3 units of the 12th order, 6 of the 11th, 3 of 
tlie 8th, 7 of the 6th, 2 of the 4th, and 1 of the 2d. 

13. Write 5 units of the 13th order, 8 of the 12th, of 
the 9th, 6 of the 7th, 8 of the 3d, and 12 of the 1st. 

14. Write 7 units of the 14th order, 5 of the 13th, 6 of 
the 12th, 5 of the 10th, 7 of the 8th, 9 of the 6th, 5 of the 
4th, and 8 of the 1st. 

15. Write 9 units of the 15th order, 4 of the 13th, 8 of 
the 9 th, 2 of the 6th, 7 of the 3d, and 2 if the 2d. 

16. Write 6 units of the 16th order, 9 of the 12th, T of 
the 9th, 4 of the 7th, of the 6th, 8 of the 4th, 9 of the 
5th, and 2 of the 2d. 

17. Write 8 units of the 20th order, 5 of the 18th, 6 of 
the 13th, 4 of the 11th, 9 of the 9th, 1 of the 17 th, 4 of 
the 5th, and 9 of the 3d. 

18. Write 6 units of the 10th order, 5 of the 8th, 9 of 
tZte "Jth, of tbo 4th, and 1 of tlie M 
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19. Write 9 nnits of the 18th order, and then diminish the 
figure of each order by 1 till you come to and include ; then 
increase the figure of each order by 1, till you reach the first 
order; and then read each order. 



Numeration Table 

7th P«>iiod. 6th Period. 5th Period. 4th Period. Sd Period. 
QiilntilHons. Qnadrilliona. Trillioua. Billions. Millions. 



2d Period. 1st Period. 
Thoitsaiida. Unite. 



I • 
1 s 

•§•2 
5i 



1i 
3 7 



i 








CO 

a 
o 



pq 



I 



CO 

o 



ii 
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W H « 



3 ^ 


. 


1 ^ 


i 
1 



o ^ 

^ I 

OD H 

1 s 

W Eh 



-3 



894,216,686,806,804 



lil 

W H P 
6 2 5 



Notes. — 1. Numbers expressed bj more tlian tliree figures are writ- 
ten and read by i)eriod8, as sbown in the above table. 

2. Each period always contains three figures, except the left-hand 
period, which may contain one, two, or three figures. 

3. The unit of the first, or right-hand period, is 1; of the second 
period, 1 thousand; of the third, 1 million; of the foorih, 1 bUlion; 
and so on, for periods, still to the left. 

4 To Quintillions succeed Sextillions, Septillions, Octillions, Nonil- 
UoQS, Decillions, Undecillions, Duodecillions, &c. 

5. The pupils should be required to commit, thoroughly, the names 
of the periods, so as to repeat them in their regular order from left 
to right, as well as from right to left. 

6. Formerly, in the English Notation, gix places were given U 
AUUionB. They were read. Millions, Tens of Millions. Hundreds of 
MiUionSy Thoumnds of Millions, TeriB of Thousands of Millions, Hundred, 
tf Thousands of Millions. This method produced great irregularity in 
the Notation, as it gave three places to the units of the first two periods 
(viz.: units and thousands), and six places to the next denomination. 
The French method, which gives three places to tli6 uuijt ol «w^^«iSsA^ 
Is ftzZTf adopted in this country, and mvisi aoou \>ecoTEk^ \sss^n«k«j\* 
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Notation and Numeratioii. 

Rule for Notation. 

I. Begin at the left hand and wriie each period in order, 
as if U toere a period of units : 

II When the number, in any period except the left-hand 

period, can be expressed by less than three figures, prefix one 

or txioo ciphers; and when a vacant period occurs, fiU it with 

ciphers. 

Rule for Numeration. 

I. Separate the number into periods of three figures each, 
beginning at the right hand: 

II. Name the unit of each figure, beginning at the right : 

III. Uien, beginning at the left hand, read each period 08 
if it stood alone, naming its unit. 



Examples for Practice. 
Express the following numbers in figures. 

1. Six hundred and twenty-one. 

2. Five thousand seren hundred and two. 

3. Eight thousand and one. 

4. Ten thousand four hundred and six. 
6. Sixty-fiye thousand and twentj-nine. 

6. Forty millions two hundred and forty-one. 

7. Fifty-nine millions three hundred and ten. 

8. Eleven thousand eleven hundred and eleven. 

9. Three hundred millions one thousand and six. 

10. Sixty-nine billions three millions and two hundred. 

Let the pupil point off and read the following numbers ; then 
write them in words : 

16. 32045601 21. 

17. 90464213 22. 

18. 47364291 23. 

19. 4037902169 24. 
/ 20. 91046^0^ 



1.. 


97 


I a. 


826 


18. 


3302 


14. 


65042 


I& 


742604 



784236104 

7403026054 

21704080495 

21896720421 



^5. ^140290308091 
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S6. 8504680467023 

27. 90403040720156 

28. 172304736893210 



29. 30467214302704 
80. 167320410341204 
31. 2164032189765421 



Let each of the aboye examples, after being written oo the 
blackboard, be analyzed as a olass exercise ; thus — 

1. In how many wajs may the number 97 be read? 
Ist The conmion way, ninety-seven. 

2d. We may read, 9 tens, and 7 units. 

2. In how many ways may 326 be read? 

1st. By the common way, three hundred and twenty-six. 

2d. Three hundred, 2 tens, and 6 units. 

3d. Thirty-two tens, and six units. 
8. In how many ways may the number 5302 be read? 

1st. Five thousand three hundred and two. 

2d. Five thousand, three hundred, tens, and 2 units. 

3d. Fifty-three hundred, tens, and 2 units. 

4th. Five hundred and thirty tens, and 2 units. 
4. In 65042, how many ten thousands? How many thou- 
sands ? How many' hundreds ? How many tens ? How many 
onits? 

6. In 742604, how many hundred thousands? How many 
ten thousands ? How many thousands ? How many hundreds ? 
How many tens ? How many units ? 

Let the pupil express the following in figures : 

32. Forty-seven quadrilHons, sixty-nine bilHons, four hundred 
*nd sixty-five thousand, two hundred and seven. 

33. Eight hundred quintillions, four hundred and twenty-nine 
miliions, six thousand and nine. 

84. Ninety-five sextillions, eighty-nine millions, eighty-uine 
thonsiad, three hundred and six. 

85. Six quintillions, four hundred and fifty-one billions, sixty 
fee millions, forty-seven thousand, one hundred and four. 

36. Nine hundred and ninety-nine billions, b\xI^-€l^^ T£i\\L\!cs\\s.^ 
eight hundred and forty-one thousand, four \iTm!ic^8L wv^^«^«vn.. 
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Formation of Numbers. 

20. One refers to a single tiling^ and has no reference 
to kiTid or quality. It is called an Abstract Unit: hence, 
An Abstracjt Number is one whose unit is abstract. 

21. A Denominate Number is one whose unit is named| 
or denominated : thus, three feet, four dollars, five pounds 
are denominate numbers. 

22. A Concrete Number is a denominate number which 
carries with it the idea of matter ; as six pounds, 
one ton. 

23. A Simple Number is a single unit, or a single coUectioii 
of units, either abstract or denominate. 

Two numbers are of the same denomination when they hare 
the same unit ; and of different denominations when thej haTe 
different units. 

24. A Compound Denominate Number is one expressed by 
two or more different units; as, 1 yard 2 feet 6 inches. 

Laws of the Units and Scales. 
26. We have seen that when figures are written by the dde 
of each other, thus, 

67 8 904, 

the language implies that ten units, of any place, make one luiii 
of the place next to the left. 

When figures are written to express English Currency, thus, 

£ B. d. £Eir. 
4 n 10 3, 

bo lai^age implies, that four nnit^ of the lowest denomination 

20. To what does one refer ? What is it called ? To what does one 
foot refer? What is it called? What is an Abstract Number?— 
21. What is a Denominate Number? — 22. What is a Concrete Num- 
ber?— 23. What is a Simple Number? When are two numbers of the 
same denomination? When of different denominations? — 34 What 
19 a, Compound Denominate Number ^ 
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(oake one anit of the next higher; twelve of the second, one 
of the third ; and twenty of the third, one of the fourth. 

When figures are written to express Avoirdupois wciglit, 

thus, 

T. cwt qr. lb. ob. dr. 

27 17 2 24 11 10 

the language implies, that 16 units of the lowest denomination 
make one unit of the next higher; 16 of the second, one of 
the third ; 25 of the third, one of the fourth ; 4 of the fourth, 
one of the fifth; and 20 of the fifth, one of the sixth. All 
the other compound denominate numbers are formed on the 
same jHrinciple : hence. 

We pass from a lower to the next higher denomination 
by considering how many units of the lower make one unit 
(f the next higher. 

' 26. A ScALJE is "a series of numbers expressing the law of 
relation between the different units of anj number. There are 
two kinds of scales — Uniform and Varying. 

A Uniform Scale is one in which tlie law of relation between 
the units, at any step of the scale, is the same. 

A Varying Scale is one in which the law of relation between 
the units is different, at different steps of the scale. 

The Units of a Scaler at any step, are denoted by the num- 
ber of units of the lower denomi&ation which make one unit of 
the next higher. 

25. When several figures are written by the side of each other, what 
does the language imply ? 

Id the English Currency, how many miits of the lowest denomiiAation* 
mako one of the next higher? How many of the second make one o! 
tbo third ? How many of the third, one of the fourth ? 

In Avoirdupois weight, how many units of the lowest denominatign 
make one of the next higher? How many of the second, one of llie 
third? 

26. What is a BcaJe ? How many kinds of scales axe ^^n^l ^kcqa 
theta. What is a Uniform Scale f What ia a Vary\ivg Scel'ftl 

8 
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Uniform Scale of Tens. 
27. If we write a row of I's tlins: 



o o 



I'S 






m 



ci 3 § A ^ 
n H m M H 2s 



o -^ 



^ 



rt Eh H W H tJ 



111, 111, 111, 111, 

the laDgnage of figures expresses that the onit of each place 
increases from right to left, according to the scale of tens. 
This is called the decimal system of nombers, and the scale is 
uniform. 

United States Currency. 

28. United States Gnrrencj affords an example of a systeni 
of denominate nnits, increasing according to the scale of tens: 
thus, . . 

I 5 I 3 S 
11.111 

in which ten units of any denomination make one unit of the 
next higher. 

The dollars are denoted by $, and separated from the dimes, 
cents, and mills by a period (.), called the decimal point. 

Varying Scales. 

29. If we write the well-known signs of the English Cur- 
imcy, and place 1 under each denomination^ we shall Have 

£ s. d. ikr. 
1111 

27. If several figures are written by tlie side of each other, what does 
the language express? What name is given to this system of numbers? 
What is the Male ? — ^28. How do the difierent units compare with each 
>ther in United States Currency ? 
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The signs, £ s, d, and /ar., denote the yalae of the unit 1 
in each denomination ; and they also determine the relations be- 
tween the different nnits. For example, this simple language 
expresses the following ideas : . 

1 St. That the unit of the right-hand place is 1 farthing ; of 
the place next at the left, 1 penny ; of the next place, 1 shilling ; 
uf the XiKsxi place, 1 pound : and 

2d. That 4 units of the lowest denomination make one nnit 
of the next higher ; 12 of the second, one of the third ; and 
20 of the third, one of the fourth. Hence, 4, 12, and 20 are 
the Dmnbers which make up the scale. 

30. If we take the donommatc numbers of Avoirdupois weighty 

we have 

T. cwt. qr. lb. o*. dr. 

1 1 1 1 I 1 

in which the units increase in the following manner : viz., count* 

ing from the right, 16 units of the lowest denommation make 

1 unit of the next higher ; 16 of the second, 1 of the third ; 

25 of the third, 1 of the fourth ; 4 of the fourth, 1 of the fifth ; 

20 of the fifth, 1 of the sixth. The scale, therefore, for this 

class of denominate numbers, varies according to the above law 

If we take any other class of denominate numbers, as the Troy 

weight, we shall have a different scale, and the scale will continue 

to vary as we pass from one class of numbers to another. But 

in all the formations, we shall recognize the appUcation of the 

same general principles. 

31. There are, therefore, two general methods of forming the 
different systems of integral numbers, from the unit one. The 
first consists in preserving a uniform law of relation between 
the different units. If that law of relation is expressed by 10 
we have the system of decimal or common numbers. 

29. Is the scale uniform or varying in the English Currency ? Name 
the units of the scale at each change of denomination. — 30. Name tUe 
units of the BCBle, at each step, in the Avoirdupois weigViX., "^wcaa ^'pwn 
a/so in tbe Apothecariee weight ? 
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The second method consists in the application of known, 
chough yarjing laws of change in the nnits. These changes m 
the units, produce different systems of denominate numbers, eadi 
of which has its appropriate scale. 

Integral Units of Arithmetic. 

32. The Int^ral Units of Arithmetic are divided into eight 
classes: 

1. Units of Abstract Numbers ; 

2. Units of Currency; 

3. Units of Length, or Linear Units; 

4. Units of Surface ; 

5. Units of Volume, or Cubic Units ; 

6. Units of Weight ; 

7. Units of Time ; 

8. Units of Angular Measure. 

First among the units of arithmetic is the abstract unit 1. 
This is the primary base of all abstract numbers, and becomes 
the base, also, of any denominate number, by merely naming tiie 
particular thing to which it is applied. 

Of the Signs. 

33. The sign =, is called the sign of eqiialily. When placed 
between two numbers, it denotes that they are equal ; that is, 
that each contains the same number of units. 

The sign +, is called plus, which signifies more. When placed 
between two numbers, it denotes that they are to be added 
together. Thus, 3 + 2 = 5. 

The sign — , is called minus, a term signifying less. ^Vhen 
placed between two numbers, it denotes that the one on the 
riglit is to be taken from the one on the left Thus, 6 — 2 •= 4. 

81. How many general methods are there of forming nambeiB froin 
the miil one? What ia the first? What is the second?— 32. Into how 
many classes are the Units of Arithmetic divided ? Name them. 
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The sign x, is called the sign of muUipliccUion. V^en 
pbced between two numbers, it denotes that they are to be mol- 
tiplied together. Thus, 12 x 3, denotes that 12 is to be molti- 
plied by 3. 

The parenthesis is nsed to indicate that the sum or difference 
of two or more numbers is to be regarded as a single number, 
Thus, (2 + 3 + 6) X 6, 

ahows, that^.the sum of 2, 3, and 5, is to be multiplied by 6. 
And (5 _ 3) X 6, 

denotes that the difference between 5 and 3, is to be multiplied 
by 6. 

The sign -r-, is called the sign of division. When placed 
between two numbers, it denotes that the one on the left is to 
be divided by the one on the right. Thus, 4-r-5, denotes that 
i is to be divided by 5. 

Properties of the 9's. 

34. In stny number, written with a single significant figure, 
&s, 4, 40, 400, 4000, &c., the excess over exact 9's is equal to 
the nmnber of units in the significant figure. Tor, any such 
Damber may be written thus, 

4 = 4. 

Also, 40 = (9 + I) x: 4, 

" 400 = (99 + 1) ^ 4, 

" ...... 4000 = (999 + 1) >( 4, 

&c., &c., &c. 

Each of the numbers 9, 99, 999, &c., contains an exact num- 
ber of 9's ; hence, when multiplied by 4, the several products 
vill contain an exact number of 9's : therefore, 

33. What is the sign of Equality? What is the sign of Addition? 
What of Smbtraction? What of Multiplication? For vhat lb the po- 
renthefiis used? What is the sign of Division? 

81 What will be the excess over exact 9'8 in any number expressed 
lijr a single significant Ggure? How may the exceaa o\«t otar*. ^'^^\* 
hund In any n amber whRtever ? 
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The excess over exact 9'«, in each number, is 4 ; and the 
same may be shown for each of the other significant figures 

If we write any other number, as 

6263, 
vc may read it, 6 thousands, 2 hundreds, 5 tens, and 3. No>^ 
\he excess of 9's in the 6 thousands, is 6 ; in 2 hundreds, it i* 
'^; in 5 tens, it is 5 ; and in 3; it is 3 : hence, in them all, it 
is 16, which is one 9, and 7 over : therefore, 7 is the ezcesE 
over exact 9's in the number 6253. In like mamier. 

The excess over exact 9'8, in any number whatever, is found 
by adding together the significant figures, and rej'ecting the 
exact 9^ s from the sum. 

Note. — It is best to reject or drop the 9, as soon as it occurs : thus, 
we Bay, 8 and 5 are 8 and 2 are 10; then, dropping tlie 9, we say, 
1 to 6 is 7, which is the excess ; and the same for all similar 
operations. 

1. What is the excess of 9's in 48701 ? In 67498? 

2. What is the excess of 9's m 9472021? In 2704962? 

3. What is the excess of 9's in 87049612? In 4987061? 

REDUCTION. 

35. Reduction is the operation of changing a number from 
one unit to another, without altering its value. 

36. Reduction Descending is the operation of chaDgiog a 
number from a greater unit to a less. 

37. Reduction Ascending is the operation of chaogiiig a 
number from a less unit to a greater. 

38. If we have 4 yards, in which the unit is 1 yard, and 
wish to change to feet, the units of the scale will be 3, shice 
3 feet make 1 yard ; therefore, the number of feet will be 

4 X 3 = 12 feet. 

m 

85. What is Reduction?— 36. What is Reduction Descending?— 87 
^2utt Is Reduction ABcendJngl 
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If it were required to redace 12 feet to inches, the onits of the 
scale wonld be 12, since 12 inches make 1 foot : hence, 

4 yards = 4 x 3 = 12 feet = 12 x 12 = 144 inches. 

If on the contrary, we wish to change 144 inches to feet, and 
thou to yards, we would first divide by 12, the niJts of the 
^cale in passing from inches to feet ; and then by 3, the units 
of the scale in passing from feet to yards. Hence, 

1st. To reduce a number from a higher unit to a lower 

Multiply the highest denomination by the number of units in 
the scale at thatplace, and then add to the product the units of 
the next lower denomination. Proceed in the same manner 
through aU the denominations tiU the number is brought to 
^ required denomination. 

m 

2d. To reduce a Dumber from a lower unit to a higher; 

Divide the given number by the number of units in the scale, 
aruf set down the i emainder, if there be one. Divide the quo- 
tmt thus obtained^ and each succeeding quotient in the same 
mnneTf till the number in reduced to the required denomina- 
tian: the last quotient, with the several remainders annexed^ 
M he the ansujer. 

Examples. 

1. Redace £^ 14s. 4d. to pence. We first multiply the jS3 
by 20, which gives 60 shillings. We then add 14, making 74 
Bhillings : we next multiply by 12, and the product is 888 pence : 
io this we add 4d. and we have 892 pence, which are of the 
»une value as £3 14s. 4d. 

If, on the contrary, we wish to change 892 pence to pounds 
shillings, and pence, we should first divide by 12 : the quotien 
is 11 shillings, and 4d. over. We next divide by 20, and the 
quotient is jS3, and 14s. over : hence, the result is £3 14s. 4d., 
which is equal to 892 pence. 

The reductions, in all the denominate numbers, arc made in 
the same manner. 
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5 shiUings added 



2. In £5 5s., how many shil- 
lings, pence, and farthings? 

£5 5s. 
20 

105 
12 

1260 
4 

5040 

Here the redaction is from a 
greater to a less an>t. 

4. In 34 T. 16 cwt. 3 qr. 
191b., how many pounds? 



3. In 5040 farthings, how many 
pence, shillings, and pounds ? 

4)5040 farthings. 
12) 1260 peoce. 
2| 0) 10|5 shillings. 
£5 5s. 

In this example, the reduc- 
tion is from a less to a greater 
miit. 



5. In 69694 lb., how many 
tons, cwt., qr., and lb. ? 



34 


16 c^'t. added. 


25) 69694 


20 

696 
4 


4)2787 qr. . 19 1b. 
2|0) 6916 cwt. . 3qr. 


2787 


3 qr. added. 


34 T. . . 16 cwt. 


25 

13954 
5574 


19 lb. added. 


Ans. 34 T. 16 cwt. 3 qr. 19 lb 



69694 lb. 

6. In $426, how many cents? How many mills? 

7. In 36 eagles 8 dollars and 6 dimes, how many cents? 

8. In 8750 mills, how many dollars and cents? 

9. In 43 eagles 3 dollars and 5 mills, how many nulls? 

10. In jS37 9s. 8d., how many pence 7 

11. In 1569 farthings, how many pounds, shillings, pence 
and farthings? 

12. In 7 T. 14 cwt. 1 qr. 20 lb. Avoirdupois, how many 
pounds? 

13. In 15445 lb. Avoirdapois, how many tons, cwts., qrs., 
a/3d lbs.? 
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14. How many grains of silver id 4 lb. 6 oz. 12 dvrt. aiid 

15. How many pounds, ounces, pennyweights, and grains of 
gold ill 704121 grains T 

16 1n5ftl| I3l32gr. Apothecaries' weight, how 
many grams ? 

n. In 174947 grains, how many poands, ounces, drams, 
scruples, and grains? 

18. In 6 yards 2 feet 9 inches, how many inches? 

19. In 5 miles, how many rods, yards, feet, and inches ? 

20. In 2730 inches, how many yards, feet, and inches? 

21. In 56 square feet, how many square yards? 

22. In 355 perches, or square rods, how many acres, roodSj 
and perches ? 

23. In 456 square chains, how many acres ? 

24. Id 3 A. 2 R. 8 P., how many perches ? 

25. In 14 tons of round timber, how many cubic inches f 

26. In 31 cords of wood, how many cubic feet ? 
21. In 56320 cubic feet, how many cords? 

28. In 157 yards of cloth, how many nails? 

29. In 192 ells Flemish, how many yards? 

30. In 97 yd, 3 qr., how many ells English ? 

31. In 4 hhd. wine measure, how many quarts ? 

32. In 7560 pints, wine measure, hi^w many hogsheads? 

33. In 7 hogsheads of ale, how many pints? 

34. In 74304 half-pints of ale, how many barrels? 
36. In 31 bushels, dry measure, how many pints? 
36. In 2110 pints, dry measure, how many bushels? 

3) In 2 solar years of 365 d. 5 h. 48 m. 48 sec, each, how 
fflMy seconds ? 

38. How many months, weeks, and days m 254 days, reckon 
ing the month at 30 days ? 
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ADDITION. 

39. Addition is the operation of finding the sum of t^yo or 
more numbers. 

The Sum of two or more numbers, is a number containing as 
many units as all the numbers taken together. 

Operations of Addition. 
The operations of Addition depend on four principles, viz.; 

1. A singld number expresses a ooUection of like units. 

2. Like units alone can be added together.; that is, units must be 
added to units, tens to tens, dollars to doUars, &c. 

3. Every number expressed by two or more fi^^ures, is the sum ci 
Its various units. 

4. The sum of several numbers is equal to the sum of all their parta 

1. What is the sum of Y69 and 487 ? 

Aj^axysis. — Write the numbers, so that the like units 
mav fall in the same column, thus: 

Sum of the uuits 

Sum of the tens 

Sum of the hundreds .... 

Entire sum .... 1256 

The example may be done in another way, thus: 
Set down the numbers as before : then say, 7 and 9 
are 18: set down 6 in the units' place, and the 1 ten operatioh. 
under the 8 in the column of tens. Then say, 1 to 8 » 6 9 

are 9, and 6 are 15. Set down the 5 in the column of ? ? 

tens, and the 1 hundred in the column of hundreds. 

We then add the hundreds, and find their sum to be I ^ o o 
12 : hence, the entire sum of 1256. 

Note. — 1. Observe, that units of the same value are always written 
m the same column. 

2. When the sum in any column equals or exceeds the units of the 
scale 10, it produces one or more units of a higher order, which belong 
to the next column at the left. In that case, write down the excess, 
and add the higher units to the next column. This is called carrying 
U> the next column. The number to be carried, should not, in pr<ustioe 

be written under the column at tlie left, \)\\\ bA^'jA menJtaXI\|. 
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7 69 


487 


I 6 


14 


1 1 





ADDITION. 




(2; 


(3) 


(O 


85468 


672143 


4783614 


9104 


79161 


504126 


379 


8721 


872804 



8fi 



94951 760025 6160544 

5. What 18 the sum of 35 dollars 4 dimes 6 cents 5 mills 
4 dollars 7 mills, and 97 cents 3 mills T 

^ OPBRATIOM. 

Analt8u>.— Write the figures expressing anits of ^ - .^^ 

the same vahie in the same column, separating the 4 007 

dollars from the cents and mills by a period: then ^^^ 

add the colomns as in simple numbers. *40 445 

6. Let it be required to find the sum of jS14 ts. 8d. 3far., 
SDd j&6 18s. 9d. 2far. 

Analysis. — ^Write the numbers, as before, so that units of the same 
order shall fall in the same column. Beginning with tlie lowest do- 
Domuiation, we find the smn to be 5 farthings. But 
once 4 fiuthings make a penny, we set down the />„„„.^^w 

OPKK ATI OM • 

exoees, 1 farthing, and carry one penny to the column §. d. fcr 

of pence. The sum of the pence* then becomes 18, 14 7 8 3 

^hich is 1 shilling, and 6 pence over. Set down the 6 18 9 2 

6 pence, and carry the 1 shilling to the column of 

BhillingB, the sum of wliich becomes 26; that is, -fii o o i 
1 pound and 6 shillings. Setting down the 6 shillings, 
and carrying 1 to the column of pounds, we find the entire sum lo W 
£21 6a 6d. Ifar. 

Rule. 

I. Write the numbers so thai units (f the same value shaU 
fall in the sam^ column: 

II. Add the units of the lowest denomination, and divide 
(heir sum by so many as make one unit of the denomincUion 
next higher: set down the remainder, and carry the quotient 
to the next higher denomination. Proceed in tKe saTive Twotxv- 
ner thrtntph all the denominations, aiwi set dotjon tUe eaUvc 

sum q^ lAe lasl column 



36 ADDITION. 



Proof. 



40. The proof of an operation, in Addition, consists in show- 
ing that the answer contains as many units as there are in all 
the numbers added. There are three methods of proof. 

I. Begin with the units* column and add^ in succession^ all 
the columns in an opposite direction. If the work is right, 
the results toill agree: 

II. Divide the given numbers into parts^ and add the parts 
neparately : then add together the partial sums : if the work is 
rights the results urill agree: 

III. Find the excess of 9^s in each number, and place U 
at the right (Art. 34). Add these numbers, and note the excess 
of 9's in their sum. This excess should be equal to the excessi 
of 9's in the sum of the numbers. 

NoTB. — ^The third method of proof appties only to simple numbem 

1. What is the sum of 182796, 143274, 32160, and 47047? 
and what the proof? 

lat Method. 2d Method. 

182796 1827961 3^^^,^ 

143274 143274 3 

32160 321601 

47047 47047 ) 



405277 405277 



39. What is Addition? What is the smn of two or more nnmbeTst 
on how many principles do the operations of Addition depend? Whnt 
Is the first principle? What the second? Wliat the third? Wliat the 
fourth? What is the Rule for Addition? 

40. How many methods of Proof are there for Addition ? What te 
the process in the first method? What in the second? What in the 
third? 

41. "^liat is the process of readlug? How doos it differ from 
speUIng-f 



ADDITION. 



87 



Sam 



3d Method of Prool 

182796 ... 6 excess of 9^9, 

1432T4 . . . 3 " " 

32160 . . . 3 " " 

47047 . . 4 " " 

405271. . . 7 



16 



7 excess of 9's 



Beading 

41 The pupil should be early tanght to omit the intermediate 
toords in the addition of colnmns of figures. Thus, in the above 
example, instead of saying, 7 and are 7 ; 7 and 4 are eleven ; 
11 and 6 are seventeen ; he should simply say, seven, eleven, 
Kventeen. Then, in the column of tens, te should say, five, 
deTen, eighteen, twenty-seven ; and similarly, for the other 
columns at the left. This is called reading the columns. Let 
the papils be often practised in the readings, both separately 
and in concert in the class. 





Fixa.TnploR. 




(I) 


(2) 


(3) 


(M 


94201 


80032 


98800 


10304 


46390 


4291 


10926 


67491 


3U67 


2376 


321 


1324 


4572 


840 


479 


46 



5. What is the sum of 1376, 38940, 8471, 23607, 891? 

6. What is the sum of 3480902, 3271, 567321, 91243, 
6001, 169? 

1. What is the sum of 42300, 6000, 347001, 525, 47? 



(8) 


(9) 


(10) 


(11) 


(12) 


<tay«. 


tMuhda. 


rods. 


iDinatee^ 


gallOQB. 


1276 


47917 


9003 


67321 


760321 


3718 


12031 


1881 


4702 


18720 


9024 


5^72 


6035 


1067 


5762 


1028 


128 


3176 


31^ 


\^^^ 


9131 


47 


2004 


9^ 


V\^^^ 



9S 






ADDITION. 




(13) 




(14) 


(15) 


(16) 


(H) 


mllea. 




ftirk>n|pBL 


ponuds. 


doUar& 


oMka. 


1600 




47468 


76389 


1602 


40506 


2588 




59012 


1036 


9614 


3721) 


9101 




23419 


2671 


4732 


50170 


6793 




15760 


5132 


5675 


32614 


8267 




27900 


6784 


8211 


73462 


4572 




12317 
(19) 


1672 
(20) 


4455 
(21) 


10001 


(18) 


(22) 


$175,365 




$30,365 


$180,000 


$300.40 


$4802.279 


278.056 




28.779 


489.007 


167.275 


1642.107 


420.96 




10.101 


76.119 


18.197 


3026.267 


76.125 




9.08 


16.423 


29.94 


125.092 


41.04 


) 


7.14 


9.011 


10.08 


42.75 


(23 




(24) 


(25) 


(26) 


£. 8. 


d. 


fitt*. lb. 


OS. dwt 


lb 5 3 


Ik. ot. dr. 


14 11 


3 


1 174 


11 19 


17 11 7 


n 15 12 


17 18 . 


10 


2 75 


10 13 


94 10 6 


29 32 10 


29 7 


6 


642 


3 10 


60 9 2 


84 10 9 


42 14 ] 


LI 


3 125 


7 5 


42 3 9 


14 3 7 


17 10 





1 62 


16 


12 6 


40 9 9 


84 


1 


39 


1 4 


98 7 5 


76 4 I 


16 19 


8 


2 176 


10 15 


127 1 
(29) 


18 11 15 


(27) 




( 


28) 


(30) 


cwt qr. 


lb. 


jd. 


qr. na. 


K. R. qr. o«. 


L. kL ftiK 


174 2 


20 


74 


3 3 


14 4 3 


17 2 7 


320 1 


14 


60 


1 2 


75 1 2 


10 1 4 


136 3 


23 


14 


1 


84 3 1 


7 6 


47 


12 


45 


2 3 


17 2 


5 2 B 


84 1 


24 


69 


1 


10 2 


25 1 


90 2 


9 


11 





19 1 1 


36 2 2 


7 8 


5 


36 


3 1 


29 3 2 


40 1 
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31 


( 


31) 




• 1 


(32 


) 


(33 


) 




(34) 


y4 


ft 


in. 


Au 


B. 


P. 


Tun. hbd. gaL 




gaL qt pt 


lU 


1 


11 


77 


3 


39 


714 3 


56 




14 3 1 


260 





2 


64 


2 


37 


626 1 


48 




74 2 1 


]50 


2 


10 


16 


1 


29 


320 


29 




96 1 


126 


1 


9 


72 





18 


156 3 


31 




47 2 1 


96 





7 


36 


2 


20 


225 1 


42 




22 1 


72 


1 


4 


42 


2 


14 


84 


17 




65 1 


8 


2 


6 


11 3 
(36) 


7 


96 1 


34 




19 


{ 


35) 




(37) 




(38) 


HiaL 


bo. 


qt 


r- 


wk. 


da. 


<U. hr. 


min. 


qr. 


lb. oc. 


.U 


31 


6 


127 


9 


2 


140 12 


27 


44 


21 14 


25 


14 


2 


320 


10 


3 


340 16 


40 


14 


16 12 


36 


29 


T 


146 


8 


1 


227 20 


56 


22 


10 11 


42 


24 


3 


75 


6 





102 13 


25 


36 


19 7 


39 


32 


1 


70 


11 


2 


67 21 


37 


51 


13 9 


56 


19 


5 


54 


7 


1 


14 9 


10 


30 


22 11 


14 


20 


4 


27 


4 


3 


10 19 


46 


16 


15 15 



39. The population of the United States and Territories, in 
1860, was as follows : White population, 19553068 ; Free Col- 
ored population, 434495 ; Slave population, 3204313 ; Indians, 
400674 : what was the entire population ? 

40. In the year 1850, the expenditures of the United States 
amounted to 43002168 dollars; in 1851, to 48905879 dollars; 
in 1852, to 46007893 dollars : what were the expenditures of 
the United States for these three years ? 

41. A man of fortune bequeathed to each of his three sonp. 
10492 dollars; to each of his two daughters, 6976 dollars; to 
bis wife, the remainder of his property, which exceeded the 
amount bequeathed to his children by twelve hundred dollars; 

the amount of his property. 

49, A stag^e goes in one day 27 miles ^ t\iT\ow^ ^^ tq^\ 



M ADDITION. 

the next, 32 miles 10 rods; the next, 36 miles 2 farlongs; the 
next, 25 miles 6 furlongs 38 feet : how far did it go in 4 days ? 

43. Bought a barrel of flour for eight dollars and seventy- 
five cents ; a ton of plaster for five dollars sixty-two and a half 
cents ; a hat for three dollars tweJve cents and five mills ; fifty 
pounds of sugar for fuur dollars fifty cents and nine mills : what 
was the amount of my bill ? 

44. A lady bought a bonnet for $5,375 ; some silk for $12.03; 
some ribbon for $0,875 ; a shawl for $9.46 : what did the whole 
amount to ? 

45. A wine-merchant taking an invoice of his liquors, finds 
that he has 5 hhd. 36 gal. 2 qt. of wine ; 3 hhd. 15 gal. 1 qt. 1 pt. 
of rum ; 1 hhd. 2 qt. of gin ; 40 gal. 1 pt. of whiskey : how much 
liquor in all? 

46. Tea was imported into the United States, in the year 
1851, to the value of $4798005 ; in 1852, $7285817 ; in 1853, 
$8224853 : what was the value of the tea imported during these 
three years? 

47. The United States exported tobacco, in the year 1851, 
to the amount of $9219251; in 1852, $10031283; in 1853, 
$11319319: what was the entire value of tobacco exported in 
these three years? 

48. A man sold his house and lot for $25840, which was 
$3186 less than he gave for them; how much did they cost 
him ? 

49. A speculator bought three city lots : for the first he paid 
$2870.43; for the second, $2346.75; for the third, $1563.82 
He sold the same at an average profit upon each of $476.25; 
what amount did he receive for the lots? 

50. What is the fortune of a merchant who has $79650 in 
real estate, $25640 in merchandise, $9654 in furniture and library 
$16835 m stocks, $12642 in debts due him, and $5685 in cash? 

51. The churches of the United States and Territories, in 
1860, were: Baptists, 9375; CongTegatVoiLoXvsX.^, \%^^ \ Pt^^bY- 
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leruuDS, 4824 ; Methodists, 13280 ; Uniyersalists, 529 : what was 
the whole number of churches belonging to these five denom 
[nations? 

52. In the same year, the value of the church proper 1} 
owned by the Baptists in the United States and Territories 
was $11020856 -. by the Congregationalists, $7970195 ; l)y the 
Presbyterians, $14543789 ; by the Methodists, $14822870 ; bj 
the Universalists, $1752316 : what was the entire amount? 

53. During the year 1853, there was coined in the Unittd 
States, $51888882 of gold; $7852571 of silver; and $67059 
of copper ; what was the amount of money coined in the United 
States in 1853 ? 

54. A farmer sends to market the following quantities of 
butter: 18 cwt. 2 qr. 16Ib. ; 1 ton 5cwt. 211b.; 2qr. 141b.: 
how much did he send in all ? 

55*. A man having 84 acres 3 roods 26 perches of land, buys 
120 afge s 14 perches more : how much did he then have ? 

56. Suppose a father divides his estate equally among his 
three sons, giving each twenty-five thousand dollars seven dimes 
six cents and five mills : what was the value of the estate ? 

57. A farmer has three fields of grain : The first yields 1375 
bushels; the second, 1810 bushels; the third, 1265 bushels; 
he values his entire farm at $2975 more than the number of 
bushels of grain raised from these three fields : what was the 
valae of his farm? 

58. Bought a silver teapot weighing lib. 6oz. 12dwt.; a 
eream-cnp, weighing 10 oz. 18 dwt. 20 gr.; a porringer, weighing 
11 oz. 16gr.; a dozen large spoons, weighing lib. Udwt 
12 gr.: what was the weight of the whole? 

59. The whole number of adults in the United States and 
Territories, over twenty years of age, who could not read and 
write, in 1850, was as follows : Of whites, males, 389664 ; 
females, 573234 ; free colored, males, 40722 ; females, 49800 : 
what was the whole namberf 



4^2 ADDITION. 

60. Caesar was murdered b.c. 43, and Washington died i.iK 
1799. How many years elapsed between the death of th^se 
great men? 

61. A forwarding merchant had in his store-room, at one 
time, 7500 bnshels of corn ; 12865 bushels of wheat ; 4680 
bushels of oats ; 3296 bushels of barley ; and had room enoaerh 
left to store 4000 bushels of oats : how many bushels of grain 
wcdL the storehouse hold? 

62. A man engaging iu trade, had $5164.50 in cash; 
$11810.25 in goods ; $3004 in notes. His net profits arer- 
aged $2384.16 a year, for 3 years : what was the total Talne 
of the property at the end of the three years? 

63. A person paid two eagles for a coat ; four dollars and 
six dimes for a hat ; two dollars and sixty-three cents for a 
rest ; eight dimes seven cents and five mills for a knife : what 
was the amount of his bill? 

64. From a piece of cloth, 12 yd. 2 qr. were cut >t one 
time; 16yd. 1 qr. 3 na. at another, when there were 10yd. 
1 qr. 1 na. remaining : how much was there in the whole piece ? 

65. A farmer purchased a plough for $9| ; a wagon, for 
$45^ ; a horse, for $110f ; a load of hay, for $12| ; a harrow, 
for $3^ : what was the cost of the whole ? 

66. If a certain warehouse be worth $12540.37^, and cme- 
fourth the contents is valued at $5632.108 : what is the value 
of the warehouse and the whole of its contents? 

67. An English gentleman wishing to possess a certain horse, 
offers in exchange another horse, valued at £25 13s. 6d., b 
carriage valued at £15 8s. 9d. 2far., and iS18 in cash. 1 e 
oiFer was accepted ; what did he pay for the horse ? 

68. In 1850, the State of New York produced 13121498 
bnshels of wheat ; Pennsylvania, 15367691 bushels ; Virgmia, 
11212616 bushels ; Ohio, 14487351 bushels ; Missouri, 2981658 
bushels ; Illinois, 9414575 bushels : what was the whole nun> 
ber of bushels produced by those States in that year? 
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69. A farmer sold his wheat for $825.87^ ; his barley for 
t67.12} ; his pork for $80.10 ; his apples for $46 : how mach 
did he receive for the whole? 
, 70. Three persons enter into copartnership : The first put in 
7S25 dollars capital ; the second pnt in 1250 dollars more than 
the first ; and the third put in as much as the other two : whai 
was the whole amount of capital invested ? 

' 71. A farmer raised in one field 240 bush. 3 pk. 2 qt. of 
wheat; in another, 97 bush. 6 qt. ; in another, 42 bush. 1 pk.: 
how much did he raise in the three fields 7 

72. Add together three hundred dollars, ten eagles, forty 
dunes, ninety-six cents, seven mills, nine dollars, forty-seven cents, 
fi?e mills, four eagles, throe dollars, and nine dimes. 

■ 78. What is the sum of £11 10s. 6d.; iB25 4s. lO^d.; ISs. 
i 6d. 3far.; iBll 9^.; £1 18s.; 21s. 6}d.? 

74. A speculator bought a house and lot for $4750 ; he paid 
1695 for its thorough repair, and $165 for the introduction of 
gas; he then sold the house at an advance of $625 above all 
costs: what did he receive for it? 

75. One town is in latitude 37° 34' N., and another town in 
latitude 29° 16' S.: how far apart are they in latitude? 

76. A merchant bought 4 hogsheads of sugar weighing re- 
Bpectively, 19 cwt. 3 qr., 22 cwt. 1 qr. 18 lb., 16 cwt. 2 qr. 
121b., 24 cwt. 1 qr. 19 lb.; he paid $582.68 for the sugar, and 
183.24 for freight and other charges ; he sold the whole, and 
gained $166.48 : at what price per lb. did he sell ? 

77. The Deluge, according to Chronology, occurred 1656 years 
after the Creation ; the call of Abraham, 427 after the Deluge • 
the departure of the Israelites, 430 after the call of Abraham 
the foundation of the Temple, 479 after the departure of th. 
Israelites ; the end of the Captivity, 476 after the foundation 
of the Temple ; and the birth of Christ, 536 years after the 
^ of the captivity : how many years from the Creation to the 
present time, it being the rear. 1864? 
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SUBTRACTION. 

42. Sdbtraction is the operation of finding the difference 
V'etween two nnmbers. 

43. The DIFFERENCE between two nnmbers is snch a namber 
as, added to the less, will gire the greater. 

44. The Minuend is the greater of the two nnmberi 

45. The Subtrahend is the less of the two nnmbers. 

46. The Remainder, or difference between two numbers, 
is the result of the operation. 

47. When the two numbers are equal, either may be tiw 
minuend, and the remainder is 0. 

48. Principles which control the operationB. 

1. The difference of two numbers added to the less number, gi^oi 
the greater; 

2. Like units alone can be taken from each other; 

3. The difference is the same, if both numbers be equally increased 

49. Operations and Rule. 

I. From 869 take 327 ; that is, from 8 hundreds 6 tens and 
9 units, take 3 hundreds 2 tens and 1 units. 

Analysis. — Place the numbers so that units of the opbba^oii. 

same order may fall in the same column Begin- 8 6 9 milL 

ning with the lowest order, we take units from units ; 3 2 7 sub. 

then tens from tens ; then, hundreds from hund^zeds ; 

and find the remainder to be 543. ^ ^ ^ '^^^ 

42. What is the difference between two numbers Y — 43. What is 
subtraction? — 44 What is the minuend? — 45. What is the subtit* 
hend? — 46. What is the remainder, or difference? — 47. When is the 
remainder ? — 48. What rre the three principles that contrr^l the opera* 
tions of Subtraction?^— 49 Give the rule for finding the difSKreooe en 
two numbers. 



OPERATION. 




i i 

624 = 5 12 


4. 


393 = 3 9 

1 


3 


231 = 2 3 


1 
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2. From the nmnber 624 take 393. 

iSALTBis. — Having written down the numbers, we subtract 3 frum 4, 
and find a remainder 1. At the next step we meet a difficulty, for we 
cannot rabtract 9 tens from. 2 tens. 

Take 1 hundred = 10 tens, from the 6 hun- 

f dreds, and add it to the 2 tens. Then, 9 tens 

I from 12 tens, leaves 3 tens, and 8 hundreds from 

5, leaves 2 hundreds, and the remainder is 231. 

The remainder can be found by adding, men- 
tally, 10 to 2 tens, and then saying, 9 from 12, 
leaves 3 tens ; then adding 1 to 3 hundreds, and 
Bay, 4 from 6, leaves 2 hundreds. 

The process of adding 10 to a figure of the minuend, and returning 
1 to the next figure of the stibtrahejid, at the left, is called harrowing, 

3. From 6 T. 14 cwt. 2 qr. 20 lb. 12 oz., take 4 T. 17 cwt. 
1 qr. 21 lb. 10 oz. 

Akaltbib. — Taking 10 oz. from 12 oz., 2 oz. 
remauL At the next step we find a diffi- 
culty, for 21 lb. cannot be taken from 20 lb. 
We then take 1 qr. = 25 lb. from tlie 2 qr. 
■nd add it to the 20 lb., making 45 lb. ; then 
say, 21 lb. from 45 lb. leaves 24 lb. ; we then 
add 1 to the next left-hand figure of the 
Babtrahend, and say, 2 qr. from 2 qr. leaves 
0; then 17 cwt. from 34 cwt. leaves 17 cwt., 
•nd 5 from 6 leaves 1 ton. 117 94. 9 

Rule. 

L Set down the less number under the greater ^ so that units 
(ftlie same volume shall fall in the same column: 

II. Begin unth the units of the loudest denomination^ and 
^ract each number from the one above it: 

III. When the number of units in any denomination of tk 
minuend is less than in the same denomination of the subtra^ 
^<f, suppose so many units to be added as muke one unit of 
ihe next higher denomination; after which^ add \ to ihje tvtxl 
^mminalion <^ the subtrahend and subtract as before. 
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T. 

6 


owl qr. lb. 
so u 

14 2 20 


OS. 

12 


4 

I 


17 1 21 

I 


10 


1 


17 24 


2 


6 


34 1 46 


12 


4 


17 1 21* 


10 
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Proof. 
60. There are three methods of proving Subtraction : 

I. Add the remainder to the subtrahend. If the work is 
right, the sum will be equal to the minuend, 

II. Subtract the remainder from the minuend. If tlie \cark 
is right, the remainder toill be equal to the subtrahend, 

III. Find the excess of 9's in the minuend, in the suUrO' 
hendy and in the remainder. If the vyork is right, the excess 
of 9'« in the two last numbers mill be equal to the excess <f 
9's in the first. 

NoTB. — The third method is only applicable to simple nnmben. 

What is the difference between 874136 and 45302? 

Ist Method. 2d Method. 

874136 828834 874136 

45302 -1 45302 828834 

828834-1 874136 45302 

3d Method. 
874136 ... 2 excess of 9's in the first. 
45302 . . . 6 " " second. 

. 828834 . . . 6 " 

5 + 6 = 11: hence, the excess of 9's in the last two numben 
is 2. 

Beading. 

51. What is the difference between 426 and 295? 

By the common method, which is spelling, we saj, oFiRATioir 
6 from 6, leaves 1 ; 9 from 12, leaves 3 ; 1 to carry to 2, 4 2 6 

are 8 ; 8 from 4, leaves 1. 2 9 5 

By reading the words which express the final result, 

We make the operations mentally, and say, one, three, one, J- o I 

50. How many methods of proof are there ? What is the fiiai? What 
the second? What the third? 

51. What is spelling of numbers? What is reading? 

52. How do you find the difiisrence between two dates T 
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Tiine between Dates. 

5i What time elapsed between the inauguration of Bfr. 
Jeiferson March 4th, 12 o'clock ii., 1801, and July 4th, 3 p.m., 
1855? 



OPKRATION. 

yr. ma da. hr 

1855 1 4 15 

1801 3 4 12 



54 4 



A17ALTBI8. — Place the earlier date under the 
Irfter, writing the number of the year, reckoned 
from the beginning of the Christian Ehra, on the 
left. Then, write in the same line the num- 
ber of the month, reckoned from the first of 
JftDuaij, the number of the day, reckoned from 

the first of the month, the number of the liour, reckoned from 12 at 
night, and write the number of minutes and seconds, if there are any, 
BtiU at the right. Hence, to find the time between two dates. 

Rule. — Write the earlier date under the later, and subtract 
08 in compound numbers (Art, 49). 

Note. — 1. In finding the difference between dates, as in caeiting 
interest, the month is regarded as the twelfth part of the year, and 
18 containing 80 days. 

2. The civil day begins and ends at 12 o'clock at night. 

3. If the earlier date is before the Christian Era, the sum of the 
nambers will express the difference of time. 



. 




Examples. 






Prom 
Take 


(1) 
472561 
109211 


(2) 
103196 
41211 


(3) 
900312 
161301 


(O 
1160134 
48201 


From 
Take 


ixida. 

14623451 
32100169 


(6) 

dollars. 
8600000 

161820 


(1) 

mills. 

162341 
56321 


(8) 

btfrole 

8462 
4011 


From 
Me 


(9) 

iMfhota 

100000 
87214 


(10) 

inches 

200163194 \ 
2142019 


(11) 

mlnntM. 



^8 




SUBTRACnOV. 




. 




(12) 




(13) 




(lO 




oords. 




gallODA. 




powidi. 


Prom 


4200000 




8888777 




lOOOOOOOO 


Take 


325 




9999 




2H 




(15) 


(16) 


(17) 


From 


18475.656 




11000.759 




$4871036.008 


Take 


32.015 




194.375 
(19) 




17362.25 




(18) 


(20) 




£ 1. d. 


te. 


T. ewt qr. 


lb. 


yd. qr. at 


From 


25 12 6 


2 


5 17 3 


21 


137 1 Z 


Take 


10 14 3 


1 


2 9 1 


14 


19 3 3 




(21) 


(22) 




(23) 




I* mL tut, rd. 




T. hbd. gmL qt 


pt 


A. S. p. 


From 


75 2 7 31 


F 


14 1 26 2 


1 


100 2 27 


Take 


16 1 4 9 


( 


5 3 35 3 


1 


10 3 30 




(24) 


(25) 




(26) 




bash. pk. qt 




eord. ft. { 


In. 


S.S. qr. 114 


From 


1000 3 4 




225 42 1242 


42 1 2 


Take 


25 1 6 


28) 


100 112 ^ 


120 


16 4 8 


(27] 


» (5 


(29 


) 


(30) 


» 5 


3 5 


3 


g £. £. qr. 


JUL. 


S. F. qr. na 


144 10 


5 27 


4 


1 174 8 


1 


171 1 3 


64 11 


7 14 


7 


2 49 4 


2 


74 3 2 


(31) 


(32 


) 


(33) 




(34) 


T. cwt 


qr. ewi qr. 


lu 


qr. lU 


OB. 


lb. oSi dn 


U 12 


2 17 1 


21 


143 22 12 


174 11 10 


J U 


3 14 2 


24 


74 19 1 


14 


39 12 18 
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(36) (36) (37) (38) 

A. B. p. A. B. P. da. hr. min. br. min. bml 

12 1 32 112 1 31 167 21 50 147 50 51 

1 3 14 74 2 37 19 23 54 94 b\) 57 



j 



89. From $10000 take $1240.37f 

40. From 183701289 take 34627. 

41. From 1*1 jr 9 mo. 1 wk. 6 da. take 10 jr 11 mo. 2wk. 
5 da. 

42. From 144 5) 7| 6 3 13 take 56ft> 6^ 7 3 13. 

43. From two eagles seven dimes, take twelve dollars and 
fifty cents. 

44. From forty dollars twelve and a half cents, take twenty- 
fire cents and seven mills. 

45. From one eagle ^ve dollars six dimes and ten cents, 
take five dollars seven cents and four mills. 

46. What sum of money added to j211 14s. 9^. will make 
£133 lis. 9id.? 

47. An apprentice, who Is 14 years 11 months 3 weeks 
14 hours 58 minutes old, is to serve his master until he is 21 * 
/ears of age. How long has he to serve ? 

48. The greater of two numbers is seven millions three 
baodred and four thousand and ten ; the less is nine hundred 
tod fifty thousand one hundred and forty. What is their differ- 
ence? 

49. Mont Blanc, the highest mountain in Europe, is 15080 
feet high; Ghimborazo, the highest in America, is 21427 fec^ 
What is the difiference in their heights 7 

50. A man sold his farm for seven thousand five hundrc 
•od thirty dollars, which was fifteen hundred and ten dollars 
iDore than he gave for it. How much did he give for it? 

61, The revenue collected at the port of 15ew ToiV lot \X\ft 
year endi/?^ SOtb Jane, 1853, was $38289341.58 \ a\. ^\vA^^ 
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phla, $4537046.16; at Boston, $7203048.52; at Baltimore, 
$886437.99. How much more was collected at the port of 
New York than at the other three? 

52. A man engagmg in trade, found, at the end of five years, 
that he had increased his capital ten thousand three hundred 
and ten dollars, and that his whole capital amounts to forty- 
ix thousand five hundred dollars. How much did he com- 
mence with? 

68. The minuend exceeds the remainder by 683021, and the 
remainder is 902563. What is the subtrahend? 

54. The amount of tea consumed in the United States in the 
year 1846, was 16891020 pounds ; the amount of coffee, 
124336054 pounds. How many more pounds of coffee than of 
tea were consumed ? 

65. What number is that to which, if you add 3726, the sum 
will be ten thousand? 

56. From a stack of hay containing 9 T. 3 qr. 20 lb., I sold 
4T. 17cwt. 221b. How much was then left? 

57. A owes B £2b ; after paying him £b 9}d., how much 
yill he still owe Mm? 

58. If the distance from New York to Liverpool be 8100 
miles, what distance remains after a ship has sailed 800 mL 6 fur 
36 rd.? 

59. Mr. Jones bought a farm for three thousand five hou* 
dred dollars and fifty cents ; he sold the same for three thou- 
sand three hundred dollars and eighty-seven and a half cents 
how much did he lose by the bargain? 

60. If a lot of goods is bought for $750, and sold foi 
$925.87^, what wUl be gained? 

61. If I buy a bushel of wheat for $1.87^ ; ten gallons of 
molasses for $2.60 ; five yards of cloth for $12.87} : how much 
change must I receive back, if I give in payment two ten* 
dollar bUlK ? 



SUBTRACTION. 61 

62. Tlic population of the United States in the jear 1850 
was 23191876, of which 3204313 were slaves: what was the 
free population? 

63. England contains 50922 square miles; Scotland, 31324 
square miles ; Wales, 7398 square miles ; the United States 
contain 2988892 square miles. How many more square miles 
docs the United States contain than the whole of Great Britain ? 

6i. A gentleman of fortune owm'ng an estate of two hun- 
dred thousand dollars, bequeathed thirty thousand dollars to 
objects of charity ; twenty-five thousand two hundred and fifty 
dollars to each of his three sons ; twenty thousand five hundred 
and seventy-five dollars to his daughter ; and the remainder to 
his widow. How much did the widow receive ? 

65. The population of New Orleans, in 1850, was 116375 ; in 
1854 it was 139190 : what was the increase in four years? 

66. Having deposited $1500 in a bank, I drew out at one 
time, $475.12^; at another time, $300; at another, $526,25: 
how much remained ? 

6T. If the Declaration of Independence was made at precisely 
12 o'clock, on the 4th day of July, 1776: how much time will 
have passed to the 4th day of March, 1857, at 30 minutes past 
3 o^clock, p. M. ? 

68. If I borrow $1576 of a friend, and afterwards pay hiin 
$920.8 7i : how much will I still owe him ? 

69. The first settlement made in the United States was at 
Jamestown, in Virginia, May 23, 1607 : how many years, months, 
&DQ days, from that time to the 4th of July, 1856. 

"0. The sum of two numbers is 36804, and the greater is 
Qghteen thousand nine hundred and twenty- seven : what is the 
less number ? 

11. The revenue of the United States in the year 1853 was 
$61337574 ; the expenditures, $54026818 : \iOVJ mxwJCi ^\^ *0w^ 
revenae exceed the expenditureB ? 
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12. From a box of sugar, containing 19 cwt. 1 qr. 16 Ib^^ 
there was 14 cwt. 3 qr. 22 lb. taken: how much was left? 

73. A ship-builder sold a vessel for $50316, which cost him 
$42978: how much did he gam? 

74. A farmer sold his farm for six thousand three hundred 
and seventy-five dollars ; after paying his debts, he has four 
thousand and fifteen dollars left : what was the amount of his 
debts ? 

76. Gunpowder was invented in the year 1330 : how manj 
years from that time to the year 1856? 

76. What number increased by five thousand eight hundred 
and twenty-nine, will become 12103? 

77. A speculator bought a quantity of flour for $2084.50 ; of 
bacon, for$760.87i; of hops, for $1836.25. He sold the flour 
for $2375.60; the bacon, for $912,375; the hops, for $1750: 
what did he gain or lose on the whole ? 

78. A farmer lias two pastures, one containing 9 A. 3 R. 
32 P.; the other, 12 A. 29 P. He has also two meadows, one 
contaming 10 A. 2 R. ; the other, 15 A. 1 R. 20 P. : how much 
more meadow than pasture has he? 

79. Prom a pile of wood containing 76 cords and 6 cord feet, 
was taken at one time 20 cords and 48 cubic feet ; at another 
time, 14 cords 1 cord foot and 80 cubic feet: how much re- 
mained in the pile ? 

80. A gentleman purchased a house worth $9436 ; a carriage 
for $475.50; a span of horses for $840.40. He paid at one 
time, $5260; at another, $1275.37^ ; at another, $936.42: how 
ninch remained unpaid ? 

81. If a ship and cargo are valued at $47568.487, and the 
car<,'o alone at $3406.50 : what is the value of the ship without 
the cargo ? 

82. A note on interest, dated July 1st, 1853, was to be paid 
Afarch 20tb, 1856: bow long was \t on \xi\«Te«\.l 
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83. A gimileiiian dving left mn estate of ^0000 ; aAer payiitg 
ills debts, whkrh amounted to $5547.50, he desired that each of 
his two sons shoold receiTe $15000, and his widow the remain- 
der: how mach did the widow receire? 

84 Bought a hogshead of wine, firom which was drawu 32 gal. 
1 qt 1 pt. : how iniich remained in the cask ? 

85. The population of Chicago, in 1S50, was 29963 ; in 1855 
it was 80025 : what was the increase in fire jears ? 

86. A land speculator, owning twenty-fiTe thousand acres of 
land, sells at one time fifteen hundred acres; at another, four 
thousand seyen hundred ; at another, twent j-fire hundred acres ; 
at another, seren hundred and fifty acres : what number of acres 
has he left? 

81. The latitude of New Orleans is 29^ 57' 30" ; that of 
Boston, 42'' 21' 23": what is the difference in the latitude of 
these two places? 

88. A person bought a span of horses for three hundred 
dollars; a carriage for $410.50; a harness for $50.675 ; he sold 
the whole for six hundred dollars : did he gain or lose, and how 
much ? 

89. The population of Oreat Britain and its adjacent islands, 
in the year 1841, was 18664761; in 1851 it was 20936468: 
what was the increase of population in ten years ? 

90. From a piece of cloth containing 47 yards, a tailor cut 
U yd. 3 qr. 2 na. : how mucJi was left ? 

91. A tradesman failing in business, was indebted to A £1 05 
I08.11d.; to B, £121 10s. O^d. ; to C, £di 18s. lOd.; to D. 
£500 19s.; to B, iB700 14s. 6id. When this took place, he 
dad in cash £50 ; in goods, £BbO 14s. 9d. ; in household funii 
tore, jS24 lis. ; and his book accounts amounted to i^94 14s. 8d 
If all these were given up to the creditors, how much wonli* 
they lose? 
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MULTIPLICATION. 

53. Multiplication is the operation of taking one number ? 
manj times as there are units in another. 

54. The Multiplicand is the number to be taken. 

55. The Multiplier is the number denoting how manj times 
the multiplicand is to be taken. 

56. The Product is the result of the operation, 

57. A CoMPosrrs Number is one produced by multiplying two 
or more numbers together. Thus, 60 is a composite number, 
because 3 x 4 x 5 = 60. 

68. A Factor is any one of the numbers which, multiplied 
together, produce a composite number. Thus, 3, 4, and 5 are 
factors of the composite number 60. 

NoTiL — 1. The product, after multiplicatioii, is a composite number, 
and the multiplicand and multiplier are fo/ctors or producers of the 
product. 

2. Multiplication is a ahart method of addition. For, if the multipli- 
cand be written as many times as there are units in the multiplier, 
and the numbers added, the sum will be equal to the multiplicand 
taken ad many times as there are imits in the multiplier. 

59. Product of two factors. 

Multiply the number 6 by 4. 

6 

Analysis. — ^Write, in a horizontal line, 
as many I's as there are units in the mul- 
tiplicand, and write as many such lines as 
there are units in the multiplier. It is 4 
theu evident that the product wiU contain 
as many units as there are in one line, 
taken as many times as there are lines. 

Cliange now the multiplier into the multiplicand : that is, multiply 
^ by & 



1 


1 


1 


1 


1 


I 


1 


1 


1 


1 


1 


i 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 
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Write, in a vertical line, as many I's as there are units in tiie new 
maltiplicand (4), and as many vertical lines as there are units in the 
new multiplier (6), when it is again evident that all the I's will repre- 
sent the number of units in the product. Hence, 

The product of two factors is the same, whichever factor is 
used as the multiplier. 

Thus, 3xT = Tx3 = 21: also, 6x3 = 3x6 = 18 
9x6 = 6x9 = 45: also, 8x6 = 6x8 = 48 

60. Product of Several Factors. 
Holtiply the nnmber t bj the composite number 6 = 2x3. 



T 
_3 

21 
42 























































2 X 



2 



1 = 14 

42 



2 



Analysis. — Write 6 horizontal lines with 7 units in each, and it is 
evident that the product <^ 7 X 6 = 42, will express the number of 
Quits in all the lines. 

Let us first connect the lines in sets of two each, as at the right , 
ike number of units in each set will then be expressed by 7 X 2 = 14. 
Bat there are three sets ; hence, the number of units in a]l the sets if* 
14X3 = 42. 

Agun, if we divide the lines into sets of 3 each, as at the left, the 
QunLber of units in each set wiU be equal to 7 X 8 = 21 ; and since 
there are two sets, the whole number of units will be expressed by 
21X2 = 42. 



53. What is Multiplication? — 54. What is the number to be takenj 
called?— 55. What is the multiplier ?--56. What is the product ?-\ 
57. What is a composite number? — 58. What is a factor ? Is the prod 
Qct, after multiplication, a composite number? What are its fSactorst 
Why is multiplication a short method of addition ? 

59. In how many ways may 6 and 4 be multiplied together? How 
do the two products compare with each other ? What principle does 
tUi prove? — 60. If aevenl tactoTB be multiplied logelOl«t,^& VSda \fra^ 
net changed by chajiging their order ? 
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Since tlie product of either two of the three factoiB, 7, 8, and % 
will be the same, whidiever be taken for the multiplier (Art 59Jb 
and einoe the same principle will apply to that product and to the 
other &ctor, as well ad to any additional factor, if introduced, it fi>llow§ 
that, 

' The product of a?iy 7iumber of factors loiU be the same in 
whale ver order they are multiplied. 

61. When the multiplier is a compoaite number. 

1. Multiply 215 by 36 = 3x3x2x2. 
Now, 215x36 = 215x8x3x2x2: 

hence, from the last priDcipIe, 

I. Separate the composite number into its factors: 

II. Multiply the multiplicand and the partial products by 
the factor Sy in succession j and the last product vriU be the entire 
product sought. 

NoTB. — ^Any number whatever, as 440, ending with 0, is a composite 
number of which 10 is a factor : for, 440 = 44 X 10. If there are two 
O's on the right of the significant figures, then 100 is a factor; and 
so on for a greater number of ciphers. Hence, when there are ciphere 
on the right of significant figures, either in the multiplicand or multi- 
plier, or both 

Multiply the significant figures together, and then annex the 
ciphers to the product, 

62. Qeneral Case and Rule. 
L Multiply the number 627 by 214. 

Analysis. — The multiplicand 627 is to be taken operatioii 

214 times; that is, 4 units times, 1 ten times, and 6 2 t 

2 hundred tim%. Taking it 4 units tunes, gives 2 14 

»2608 ; taking it 1 ten times, gives 627, of which the „ - ^ ^ 

lowest unit is 1 ten; hence, 7 is written in the tens 6 2 t 

place; taking it 2 hundred times, gives 1254, the 12 5 4 
Icnceet unU of which is 1 hundred. Adding, we have 



184178 for the product. . 1 3 4 1 t 8 

NoTB. — ^When the multiplier contains more than one figure, the 
product obtained by multipiying the multiplicand by a single figure. 
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te dlled a partial product. In the example, there are three partial 
pfodacts, 2508, 627, and 1254 The mm of the partial products is equal 
to the product sought. 

Principles from the Analysis. 

1. If units be multiplied by units, the unit of the product will 

be I. 

3. If tens be multiplied by units, the unit of the product will be 
1 ten. 

3. If hundreds be multiplied by units, the unit of the product will 
be 1 hundred ; and so on. 

1 If units of the first order be multiplied by units of a higher 
order, the imits of the product will be the same as that of the higher 
order. 

5. If units of any order be multiplied by units of any other order, the 
onit of the product will be of an order one less than the sum of the 
onitB denoting the two orders. 

2. Multiply the compound number £3 8s. 6d. 3far. by 6 

Analysis.— Multiplying 3 farthings by 6, we ^ operation. 

bave 18 farthings, equal to 4d. and 2far. ; set £ sw d. litr 

down the 2£Eir. : then, 6 times 6d. are 36d., and 3 8 6 3 

4 pence to carry, are 40d., equal to 3 shillings 6 

uiA 4d. ; then, 6 times 88. are 488., and 38. to 9n~Ti A 9 

carry, are 51 shillings, equal to £2 and 11 shil- 
lings; then. 6 times £3 are £18, and £2 to carry, are £20, which set 
down. 

NoTB. — The unit of each product will be the same as the unit ol 
the multiplicand. Hence, for the multiplication of all numbers, we 
bave the following 

Rule. 

Multiply ea>ch order of units in the multiplicand, in succes 
fton, beginning with the lowest, by each figure in the mtdtiplier 
und divide each prodtict by so many units as make one unit 
of the next higher denomination : write down each remainder 
under the units of its own order ^ and carry the qutotieiU to 
fe ne:ti produci. 
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NoTB. — In moltipljing United States money^ care moBt be taken 
CO point off as many places for cents and mills as there are in the 
multiplicand. 

63 Principles governing Multiplication. 

The principles governing the operations of multiplication, are 
mainjy the following : 

1 . There are three parts in everj operation of Multiplication : First, 
the multiplicand; second, the multiplier; third, the product, 

2. The multiplier is always an abstract number, and shows hoifv 
many times the multiplicand is to be taken. 

8. The unit of the product is always the same as the unit of the 
multiplicand. 

4. The product is equal to the sum of the partial products whicli 
durise from multiplying the multiplicand, in succession, by each figure 
of the multiplier. 

5 If the multiplier is 1, the product will be equal to the multi- 
plicand. ,• 

6. If the multiplier is greater than 1, the product will be as many 
times greater than the multiplicand as the multiplier is greater 
than 1. 

7. If the multiplier is less than 1, the product wiU be such a part 
ftf the multiplicand as the multiplier is of 1. 



61. How do you multiply when the multiplier is a composite number \ 
Wliat is one factor of a number ending in ? What is one fieustor when 
the number ends in two O's ? In three O's ? &c. How do you multiply 
foch numbers together? 

62. Explain the operation of multiplying 627 by 214 What is a 
pftTtifd product? Explain the five principles which come from this 
Analysis. Give the general rule for multiplication. 

63. What is the first principle governing multiplication ? What the 
second ? What the third ? What the fourth ? What the fifth? What 
the sixth ? What the seventh ? 

64. How many methods are there of proving Multiplication ? What 
nre tbejr f 



MULTIPLICATION. 



5i^ 



Proof. 

G4. There are three methods of proving Multiplication : 

I. Write the multiplier in the place of the multiplicand^ 
and find the product ^ as be/ore: if the vxjrk is right, the tvx) 
products wUi he the same, 

II By casting out the 9'8 

III. Divide the product by the multiplier, and the result 
win be the multiplicand. 



Multiply 
By 



80432 
506 

482592 
402160 

40698592 



First Method. 

506 
80432 



506 
80432 



1012 


4048 


1518 


2024 


2024 


1518 


4048 


1012 



40698592 



40698592 



NoTB. — ^AlthoQgli we generally hegin the multiplication by the figure 
of the lowest unit, yet we maj multiply in any order, if we only pre 
serve the places of the different orders of units. In the example at the 
ri^ht, we began with the order of tens of thousands, or 5th order 

Second Method. 

Let it be required to multiply any two numbers together, an 
641 and 232. 

AiTALYSis. — ^We first find the excess over 
exact 9's in both factors, and then separate 
each £eu;tor into two parts, one of which shall 
contain exact 9's, and the other the excess, 
and unite the two by the sign plus. It is now 
lequired to take 639 + 2 ^ 641, as many times 
as there are units in 225 + 7 == 282. 

Ever; partial product, in this multiplica- 
tion, contains exact 9's, except 14, which con- 
tains one 9, aad 5 over; and as the same may 
be gbowo for Any two oumbers we seo that. 
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641 = 639 + 


2 


232 = 225 + 


7 


4473 -f 


14 


450 




3195 




1278 




UU 





X^^^^'^ A- \v 



60 
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^ we find the excess (f ^s in each of two fa/dors, aind then 
multiply them toffeUier, the ejccess of 9'« in their product will 
be equal to the excess of 9*s in the product of the factors. 



Multiply 
By 



(1) 
87603 
9865 



Prod 864203595 



Examples. 

Ex. 

. 6 
. 1 



(2) 

818327 
9874 



8080160798 



2 
1 



2 



3. By multiplication, we hare, 



Xx.4. 

7285 



Bz.a 
143 X 



Rz.4 

976 



Bz. of prodaoti %. 

1016752880. 



Akaltbib. — The excess of 9*8 in the product is foimd by miiltiidyiiix 
together the excess of 9*s in the &ctor8, and casting out the 9*6 from 
the product. The excess thus found is equal to the exoesB <tf 9*8 in 
the final i»oduct of the numbers. 



Sz.8i Ex.4. Bx.a Xx.«L 

4. We have, also, 869 x 49 x 36 = 1532916. 

Note. — ^When the excess of 9*8 in any factor is 0, the ezoess of 9*i 
Id the product is always 0. 





Examples. — Simple 


Numbera. 


(1) 


(2) 


(3) 


(4) 


847046 
8 


9807602 
T 

(6) 


570409 
6 


216987 
9 


(5) 




(t) 


103672 
42 


8163021 
126 




900317^6 
874 


(8) 


(9) 


(10) 


14168 
235 


894126 

4^14 




20034645 
6481 
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When the multiplier Is a Composite Number (Art. 61). 

(11) (12) (13) (U) 

61637 87456 890462 76046 

12 27 81 72 



(15) 


(16) 


(17) 


(18) 


2T0456 


315900 


390762 


910000 


460 


6300 


8100 


640000 



When the multiphcand is United States Currency. 

(19) (20) (21) (22) 

18704.04 169.476 1481.694 $749,972 

12 36 48 96 



(23) 

$67,492 
104 



(27) 

$87,041 
3204 



(24) 

$219,864 
140 



(26) 

$67,492 
320 



(28) 

$95,004 
3992 



(26) 

$890.46 
436 



(29) 

$946,274 
9809 



When the multiplicand is a Compound Number. 
(30) (31) (32) 



Sad. 

20 6 8 
4 


T. qr. Rk. oa 
3 3 21 14 

8 


yd. ft. In. 

16 2 9 

7 


(83) 

dtfl. ' II 

12 42 55 
9 


(34) 

hhd. gal qt pi 

4 42 2 1 
12 


(35) 

E.F. qr. na. 



62 MULTIPLICATION. 

Gheneral Examples. 

1 Multiply 18 T. 2 qr. 161b. 9oz. by 48. 

2. Multiply 5 yr. 8 mo. 2 wk. 3 da. 42 m. by 56. 

3. Multiply 68 by the factors 9 and 8 of the composite 
number 72. 

4. Multiply 6t046 by 10 : also by 100. 

5. Multiply 57049 by 100 : also by 1000. 

6. Multiply 4980496 by 1000: also by 10000 

7. Multiply 90720400 by 100: also by 10000. 

8. Multiply 74040900 by 1 : also by 10. 

9. Multiply 674936 by 100 : also by 100000. 

10. Multiply 478400 by 270400. 

11. Multiply 367000 by 37409000. 

12. Multiply 7849000 by 84694000. 

13. Multiply 89999000 by 97770400. 

14. Multiply 9187416300 by 274987650000. 

15. Multiply 86543291213456 by 12637482965. 

16. Multiply 76729835645873 by 217834569. 

17. If it costs 2479 dollars to build one mile of plank-road, 

how much will it cost to build 25 miles? 

18. How far would a vessel sail in 9 days, of 24 hours each, 
at the rate of 15 miles an hour? 

19. A man bought two farms, one of 125 acres, at 26 dollan^ 
an acre ; another of 96 acres, at 32 dollars an acre ; he paid 
at one time 2500 dollars; at another time, 1725 dollars: what 
remained to be paid ? 

20. In 9 pieces of kersey, each containing 14 yd. 8 qr. 2 oa^ 
how m&ny yards? 

21. What will 15 gallons of wine cost, at 58. 3^. per ganon? 
8S. Wbat trffl ta «w THflxie of 41^ *V^cp, «l\. %^a% ^ \jwNiT 
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23. Bought 40 barrels of flour, at $8.75 a barrel, and sold 
tliem for $9.12^ a barrel: what was the whole gain? 

24. What is the weight of 1 1 hogsheads of sugar, each weigh- 
ing 7 cwt. 2 qr. 18 lb., and what is its value, at 6 cents a pound ? 

25. A merchant bought 36 pieces of broadcloth, each contain 
iog44 yards, at 4 dollars a yard: what did the whole cost? 

26. A gentleman, whose annual income is $3479, expends, for 
pleasure and travelling, $600 ; for books and clothmg, $570 ; 
for board and other expenses, $1200: how much will he have 
saved in 5 years ? 

27. The number of milch cows in the State of New York, iu 
1850, was 931324 : what was their value, at $18 each? 

28. If a man travel 20 mi. 5 fur. 16 rd. m one day, how far 
will he travel in 24 days? 

29. If a man spends six cents a day for cigars, how much 
will he spend in thirty years, allowing three hundred and sixty- 
fire days to the year? 

30. A farmer sold 118 bushels of barley for 62^ cents a 
bushel, and received 5 barrels of flour at $9.8 7^^ a barrel, and 
the remainder in cash: how much cash did he receive? 

31. Two persons start at the same point and travel in oppo- 
site directions, one at the rate of 34 miles a day, the other at 
the rate of 28 miles a day : how far apart will they be at the. 
end of 14 days? 

32. An apo4hecary sold 8 bottles of laudanum, each contam- 
ing 105 6 3 23 14gr.: what was the weight of the whole? 

33. A farmer took 7 loads of oats to market, each load 
having 20 bags, and each bag containing 2 bush. 3 pk. 6 qt. 3 
how many bushels of oats did he take to market ? 

34. The greatest number of whales ever captured in the 
northern seas, in one season, was 2018. Estimating the oil 
produced from each to have been 212 bartda, tiVl^X. ^^& Sk^^ 
Bmonnt of oil f 
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85. What is the value of an ox weighing 7 cwt. 2 qr. 16 Ibn 
at 11 cents a pound? 

36. What is the cost of 245 hogsheads of sugar, each weigh- 
ing 984 pounds, at *l cents a pound? 

37. Bought 6 loads of hay, each weighing 18 cwt. 3qr. 21 lb.: 
i f ter Icltiug a neighbor have 2 tons 15 cwt. 1 qr. 5 lb., how 
tiuch was there left? 

38. In an orchard there are 136 apple-trees, each tree yield- 
ing n bushels of apples: how many bushels did the whole 
orchard yield, and what would they be worth, at 42 cents a 
bushel 7 

39. A flour merchant bought 1845 barrels of flour, at 7 dol- 
lars per barrel. lie sold at one tune 528 barrels, at 9 dollars 
a barrel; at another time, 856 barrels, at 8 dollars a barrel: 
how many barrels had he left, and at what price could he sell' 
them, without gain or loss on the flour? 

40. What are 25 hogsheads of sugar worth, each weighing 
872 pounds, at 6^ cents a pound? 

41. It is estimated that the whole amount of land appropri 
ated by the general goyernment for educational purposes, to the 
1st of January, 1854, was 52770231 acres. What was the Talue 
of this land, at the goyernment price of one dollar and twenty- 
fiye cents an acre? 

42. If 30 men can do a piece of work in 25 days, how long 
will it take one man to do it ? 

43. A man desired that his property should be equally diyided 
among his 5 children, giving each twenty-seven hundred dollars: 
what was the amount of his property ? 

44. Bought 9 chests of tea, each containing 72 poondSi at 
87^ cents a pound: what was the cost of the whole? 

45. A merchant bought a box of goods containing 37 pieces, 
each piece contaming 46 yards, worth 7 dollars a yard: what 

dAf tbe box of goodB cost ? 
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48. A farm, consisting of 127 acres, was sold at auction for 
$37,565 an acre : what snm of money did it bring 7 

47. A droyer bought 127 head of beef cattle, at an average 
of 39 dollars per head ; he sold 86 of them for 43 dollars per 
head: for how much per head must he sell the remainder, to 
clear on the first cost 1246 dollars? 

48. What will 75 firkins of butter cost, each firkin weighing 
56 pounds, at 16 cents a pound ? 

49. A bond was given April 20th, 1850, and was paid Sept. 
4th, 1856 : what will be the product, if the time which elapsed 
from the date of the bond to the time it was paid be multiplied 
by 45? 

50. What distance will a wheel, 16 feet 8 inches in circum- 
ference, measure on the ground, if rolled over 84 times? 

51. What is the difference between twice eight and fifty, and 
twice fifty-eight? 

52. How much wood in 4 piles, each containing 5 cords, 
6 cord feet, and 32 cubic feet ? 

53. A man bought 56 acres of land for $25 an acre, and 94 
Bcres for $32 an acre ; if he sells the whole at $30 an acre, 
wHl he gain or lose, and how much ? 

54. If 12 men can build a wall in 16 days, how many men 
wHl build a wall nine times as long in half the time ? 

55. A farmer sold 4 cows for $25.50 each ; 12 sheep for 
t2.12^ each ; and 3 calves for $7.25 each : what was the 
amount of the sale ? 

56. If it requires 116 tons of iron to construct one milo of 
i*aiIroad, how much would it require to construct a railroad 
from Albany to BuflTalo, it being 326 miles? 

57. A merchant bought 9601b. of cheese, at 9cts. a pound; 
148 lb. of butter, at 12^ cts. a pound. He gave in payment, 
12 yd. of doth, at $4.75 a yard ; 1861b. o! sxx^^t, ^\. ^ ^\.%. ^ 
ponnd, and the reimunder in cash : how mwcVi ca&\i dXiW^ V^"^*^ 
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58. How mach brandy will supply an army of 25,000 men 
for one month, if each man requires 1 gal. 2qt. 1 pt. 2gL1 

59. It is estimated that the French, daring the years 1854 
and 1855, transported to the Crimea 80000 horses, and that 
tOOOO of them were lost in the same time. Supposing the first) 
cost of each horse to be $100, and the cost of transportatioti 
$95 per bead, what was the yalne of the horses lost t 

60. A man purchased a piece of woodland containing 27 acres, 
at 39 dollars per acre ; each acre produced on an average 10 
cords of wood, which, being sold, yielded a net profit of 45 cents 
a cord : how much did the profit on the wood fall short of 
paying for the land? 

Bills of Parcels. 

Chicago, June 10, 1857. 

61. Mr. John C. Smithy Bought of David 7bom6s. 
14 pounds of tea, at 75 cents, • • • • t 



9 




coflTce, 




14 " 


42 




sugar, 




11 " 


3 




pepper, 




12i " 


5 




chocolate, 




56 " 


12 




candles. 




16 " 



Received payment. 



David Toombs. 



Nbw York, March 20, 18S7. 

62. Mr. Jacob Johns, Bought of Oeorge Bliss S Oo, 
48 pounds of 'sugar, at 9^ cents a pound, . . | 
6 hhds. of molasses, each containing 63 gallons, at 
27 cents a gallon, 

8 casks of rice, 285 lb. each, at 5 cts. a pound, 

9 chests of tea, 86 lb. each, at 87^ cts. a pound, 
4 bags of coffee, each 67 lb., at 11 cts. a' pound,. 



Received payment, 



$ 
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Hartford, November 21, 1356. 

68 Oideon Jones, Bought of Jacob Thrifty. 

18 chests of tea, at $55.65 per chest, ... $ 
251 bags of coffee, 100 lb. each, at 12^ cts. per lb. 
3n boxes of raisins, at $2.75 per box, 
1049 barrels of shad, at $7.50 per bbL . 

16 barrels of oil, 32 gal. each, at $1.08 per gal 

Amount, $ 
Receiyed the above in full, Jacob Thrifty. 



Baltimorb, Jannaiy 1, 1865. 

W. Mr. Abel Wirt, Bought of Timothy Stout. 

10 yards of broadcloth, at $4.37^ .... $ 
15 " sheeting, " .09 

42 " plaid prints, " .45 

5 bbl. Genesee flour, " 7.87^ 

*l pairs of boots, at $1.60 per pair, 
18 bushels of com, at 72 cts. per bushel. 



66. Mr. Chas, Snow, 
45 yards of broadcloth, at 
56 " " 

16 " Testings, 

24 lb. colored thread, 
12 pair silk hose, 
108 yards carpeting, 



« 



tt 



u 



it 



u 











$ 






Moutrkal, October 16, 


1855. 


d 


Bought of Vose, Duncan d Go* 


9s. 


6d. . . 




. £ 


s. d. 


12s. 


9Jd. 










6s. 


8id. . 










5s. 


4d. 










7s. 


5|d. . 










Us. 


lOd , 











BeoeiTed paymenty 



£ 

YOSE, DUNOAN ii do. 
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DIVISION. 

65. Dn^sio> is the operation of finding how many times one 
nnmber is contained in another ; or, of dividing a nmnber into 
-^qual parts. 

66. The Dividend is the number to be divided. 

67. The Divisor is the nnmber by which we divide. It is 
the standard which measures the dividend ; or, it shows into 
how many equal parts the dividend is to be divided. 

68. The Quotient is the result of division. It shows how 
many times the divisor is contained in the dividend, or tha 
value of one of the equal parts of the dividend. 

69. The Remainder is what is left after the operation. When 
it is 0, the quotient is a whole number, and the division is exatd. 

Numbers in Division. 

70. There are always three numbers in every division, and 
sometimes four : First, the dividend ; second, the divisor ; third, 
the quotient ; fourth, the remainder. 

There are three methods of denoting division ; they are the 
following : 

12 -r- 3 expresses that 12 is to be divided by 3 ; 
^ expresses that 12 is to be divided by 3 , 

3) 12 expresses that 12 is to be divided by 3. 

When the last method is used, if the divisor does not exceed 
12, we draw a line beneath the dividend, and set the qaotkol 
nnder it. If the divisor exceeds 12, we draw a carved line OD 
the right of the dividend, and set the quotient at the rights 



of Division. 

71. Short Division is the operation of dividing when the 
(vork is performed mentally, and the results only written down 
It is limited to the cases in which the divisors do not exceed 12. 

72 Long Division is the operation of dividing when all the 
work is expressed. It is nse^ when the divisor exceeds IS. 
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73. OporatioiiB and Role. 

1. Divide 456 by 4. 

Analystb. — The number 456 is made up of 4 hundredfl, 5 tens, and 

8 units, each of which is to be divided by 4. Dividing 4 hundreds 
by 4, we have the quotient, 1 hundred: 5 tens divided 

by 4, gives 1 ten, and 1 ten over : reducing this to units, operation . 

and adding in the 6, we have 16 units, which contains 4, 4)45 

4 times : hence, the quotient is 114 : that is, the dividend \~\~l 
contains the divisor 114 times. 

2. Divide iSll 8s. 7d. 3far. by 5. 

Ai^ALYSis. — Dividing £11 by 5, the quotient is £2, and £1 remain- 
ing. Eeducing this to shillings, and adding in the 8, we have 288., 
which, divided by 6, gives 5s., and 8s. over. 
This being reduced to pence, and 7d. added, operation. 

gives 43d. Dividing by 5, we have 8d., and ^ a. d. tar. 

3d. remainder. Reducing 3d. to farthings, add- ^ ) 11 8 7 3 

ing 3 farthings, and again dividing by 5, gives 2 5 8 8 

the last quotient figure, 3far. Hence, £2 Ss. 
8d. Sfeir., is one of the five equal parts of the dividend. 

3. Divide 11772 by 327. 

Analysis. — Having set down the divisor on the left of the dividend, 
it is seen that 327 is not contained in the first three figures on the left, 
which are 117 hundreds. But by observing 
that 3 is contained in 11, 3 times, and some- operation. 

thing over, we conclude that the divisor is 327) 11*72(36 

contained at least 3 times in the first four ^"i 

figures, 1177 tens, which is a partial dividend. 1962 

Set down the quotient figure 3, and multiply 1962 

the divisor by it : we thus get 081 tens, which 

being less than 1177, the quotient figure is not too great : we subtract 
the 981 tens from the first four figures of the dividend, and find a 
remainder 196 tens, which being less than the divisor, the quotient 
figure is not too small. Reduce this remainder to units, and add in 
the 2, and we have 1962. 

As 3 is contained in 19, 6 times, we conclude that the divisor is 
contained in 1962 as many as 6 times. Setting down 6 in the quotient, 
and multiplying the divisor by it, we find the product to be 1962. 
Hence, the entire quotient is 36, or the divisor is contained 36 times in 
the dividend, and 36 is also one of the 327 equal parts of the dividend 
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Rule. 



I. Beginning vnth the highest order of units, take for a 
partial dividend the fewest figures thai wiU contain tM 
divisor: divide these figures by it, for the first figure <f ike 
quotient : the ttnit of this figure will be the same as that (f 
ike partial dividend : 

IL Multiply the divisor by the quotient figure so found, 
and subtract the product from the partial dividend : 

III. Reduce the remainder to units of the next louser order, 
and add in the units of that order found in the dividend: this 
gives a new partial dividend. Proceed in a similar manner 
until units of every order shall have been divided. 

74. Directions for the Operations. 

1. There are five stepe in tlie operation of Division: Ist, To wnti 
down the numbers; 2d, To divide, or find how many times; Sd, To 
multiplj ; 4th, To subtract ; 5th, To bring down, to form the partial 
dividends. 

2. The product of a quotient figure by the divisor must never be 
larger than the corresponding partial dividend: if it is, the quotient 
fig^e is too large, and must be diminished. 

3. If any one of the remainders is greater than the divisor, tlie 
quotient figure is too small, and must be increased. 

4. The unit of any quotient figure is the same as that of the partial 
dividend from which it is obtained. The pupil should alwaji name 
the unit of every quotient figure. 

6o. What is Division ?— 66. What is the dividend?— 67. What is the 
divisor? What does it show?— 68. What is the quotient? What does 
it show? — 69. What is the remainder? 

70. How many numbers are there in every division ? What are they? 
How many signs of Division are there? Make and name them. 

71. What is Short Division? When is it used?— 72. What is Long 
Division? When is it used? — ^73. Explain each of the three examplea 
Give the rule for the division of numl^ers 
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5. If the diyidend and diviaor are both compound nombers, reduce 
ihem to the same unit before commencing the divlBlon 

6. If any partial diyidend Is less than the divisor, the corresponding 
quotient figure is 0. 

7. When there is a remainder, after division, write it at the right 
of the quotient, and place the divisor under it. 

75. Principles resulting from Division. 

1. When the divisor is equal to the dividend, the quotient will be 1 

2. When the divisor is 1, the quotient will be equal to the 
dividend. 

3. When the divisor is less than the dividend, the quotient will 
be greater than 1. The quotient will be as many times greater than 1, 
88 the dividend is times greater than the divisor. 

4. When the divisor is greater than the dividend, the quotient will 
be lees than 1. The quotient will be such a part of 1, as the dividend 
is of the divisor. 

74. — 1. How many steps are there in division? Name them. 

2. If a partial product is greater than the partial dividend, what does 
it indicate? What then do you do? 

3. What do you do when any one of the remainders is greater than 
the divisor? 

4. What is the unit of any figure of the quotient ? When the divisoT 
is contained in simple units, what will be the unit of the quotient figure 1 
When it is contained in tens, what will be the unit of the quotient 
%ure? When it is contained in hundreds? In thousands? 

5. If the dividend and divisor are both compound numbers, what 
do yon do? 

6. If any partial dividend is less than the divisor, what is the oor- 
esponding iig^ure of the quotient ? 

7. When there is a remainder after division, what do you do with it t 

75. — ^1. When the divisor is equal to the dividend, what will the 
uotient be? 

2. When the divisor is 1, what will the quotient be? 

3. When the divisor is less than the dividend, how will the quotient 
eompare with 1 ? How many times will it be greater than 1 \ 

4. When the diTisoi* is greater than the ^videnOi, \icrw Vv)^ ^^ 
gaoti'Gai canipare with 1 ? What part will the qwotienl \>« o^ \t 
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Proofe of Division. 

76. There are three methods of proving division : 
I. Multiply the divisor by the quotie7U, and add in the 
remainder^ if any : the resuU should be the dividend. 

\ I. Divide the dividend^ diminished by the remainder, ij 
any, by the quotient: the result should be the divisor. 

III. Find the excess of 9'8 in the divisor and in the quo 
tient ; multiply them together, and note the excess of 9'« in 
the product : this should be equal to the excess of 9'8 in thi 
dividend, after being diminished by the remainder^ if any. 

1st Method. 
In the last example, we had 11772 -5- 327 = 36. 
Now, 327 X 36 = 11772. 



2d Method. 

Divisor, 327, excess of Q's 
Quotient, 36 " " 

Dividend, 11772 " 



(1) 
8) 19737 



Examples. 

(2) (3) 

4) 147368 5) 1346840 



^ I Product. 0. 







6 ) 1650930 



(5) 
6 ) 47689872 



(6) 
9 ) 10324683 



7 ) 606321494 



(8) 


(9) 




(10) 




it B. d. 


A. S. 


p. 


yd. qr. 


UL 


8)47 19 3 


9 ) 37 3 


17 


6)47 3 


1 


(11) 


(12) 




(13) 




$ ots. m. 


$ Ota 


m. 


$ 


OlA 


8)634 76 6 


7)1468 09 


6 


12)802346 


16 
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22. Divide $29.25 by 26. 

23. Divide $10,125 by 27. 

24. Divide $347.49 by 429. 

25. Divide $751.50 by 150. 

26. Divide $5711.04 by 108 

27. Divide $315 by $35. 

28. Divide $50065 by $527. 

29. Divide $432 by 54. 



Divide 734947644 by 48. 
Divide 8536752 by 36. 
Divide 3367598 by 19. 
Divide 49300 by 725. 
Divide 6477150 by 145. 
Divide 770 by 28. 
Divide $87,256 by 6. 
Divide $495,704 by 129. 

30. Divide 334422198 by 438. 

31. Divide 714394756 by 1754. 
82. Divide 47159407184 by 3574. 

33. Divide 5719487194715 by 45705. 

34. Divide 4715714937149387 by 17493. 

35. Divide 671493471549375 by 47143. 

36. Divide 571943007145 by 37149. 

37. Divide 1714347149347 by 57143. 

38. Divide 49371547149375 by 374567. 
39 Divide 171493715947143 by 571007. 

40. Divide 6754371495671594 by 678957. 

41. Divide 7149371478 by 121. 

42. Divide 71900715708 by 57149. 

43. Divide 14714937148475 by 123456. 

44. Divide 729 A. 2 R. 7 P. by 41. 

45. Divide 365 da. 6 hr. by 240. 

46. Divide 1298 mi. 2 fur. 33 rd. by 37. 

47. Divide 951ilid. 6 gal. by 120. 

48. Divide 232 bush. 3 pk. 7 qt. by 105. 



How many methods of proof are there for diviedon ? What aro 
What id the proof by multiplication t W\xat \a 1^<b -^twAXs^ 
'07 
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49. Diride $18306.25 into seTen hundred and twentj-fiyc equal 
parts. 

50. Bought 7 yards of cloth for 168. 4d.: what did it cost 
per yard? 

51. A man travelled 265 mi. 6 fur. 16rd. in 12 days: how 
fir did be travel in one day? 

52. If 569 A. 2 R. 23 P. be equally divided among 9 persons 
how much will 5 of them have? 

53. Thfi annual income of a gentleman is $10000 : how much 
is that per day, counting 365 days to the year? 

54. What number multiplied by 9999 will give the product 
987551235? 

55. A gentleman owning an estate of $75000, gave one-fourth 
of it to his wife, and the remainder was divided equally among 
his five children : how much did each receive ? 

56. The expenditure of the United States for 1853 wba 
$54026818 : how much would that be per day, allowing 365 
days to the year? 

57. If 28 yards of cloth cost one hundred and thirty-three 
dollars, what will one yard cost ? 

58. If I pay $637.50 for 51 yards of cloth, what is the price 
per yard? 

59. The city of New York, in 1850, had 104 periodical pub- 
lications, with an aggregate circulation of 78747600 copies : 
what was the average circulation of each? 

60. Bought 19 bushels of wheat for $30,875 : what was tho 
cost of one bushel ? 

61. How ong will 9125 loaves of bread last 5 families, if 
each family consumes 5 loaves a day? 

62. The product of two numbers is 7207272072, and the 
multiplier 9009 : what is the multiplicand ? 

63. How many rings, each weighing 4 dwt. 12 gr. can be 
/aade frow 10 oz. 11 dwt. 12 gr. of goVdl 
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64. If iron is worth 2 cents a ponnd, how much can be bonghl 
for $67.50 ? 

65. If 14 sticks of hewn timber measure 12 T. 38 ft. 118 in., 
how much does each stick contain? 

66. In 1850, Pennsylvania manufactured 285T02 tons of pig 
iron, and employed 9285 hands : what was the average product 
of each hand? 

67. The number of college libraries in the United States in 
IS50, was 213, containing 942321 volumes : what would be the 
average number of volumes in each? 

68. Supposing the sun to make a complete revolution in 365 
days, what is his daily velocity of rotation? 

69. How many dozen spoons can be made from 31b. 11 oz. 
of silver, allowing 15pwt. 16 gr. to each spoon? 

70. A gentleman bought a piece of cloth, containing 48 yards, 
at $3.25 per yard. At what price per yard must he sell the 
oioth to gain $60? 

71. If i£75 18s. 9d. will pay 5 men for their \i^ekly labor, 
what amount would pay 18 men at the same rate? 

72. How many revolutions does the wheel of a railcar make 
in going a distance of 75 miles, supposing the wheel to be 
9 ft. 6 in. in circumference ? 

73. There is a certain number, which being divided by 3, the 
quotient multiplied by 4, and 6 added to the product, will give 
] 8 : what is the number ? 

74. If a farm, containing 512 acres, costs $28672, how much 
oes it cost per acre? 

75. If 288120 be divided into 432 equal parts, what will be 
the value of one of the parts ? 

76. Light moves with immense rapidity. It comes from the 
Bun to the earth in 8 minutea, the distance \)(Aiv^ ^^ \!N^v^x^ 
of uuJca : bow far does it move in 1 second 1 



76 CONTRACTIONS IN 

CONTRACTIONS IN MULTIPLICATION. 

^^, Contractions in Multiplication are short methods of find- 
ing products when the multipliers are particular numbers. 

78. To multiply by 25. 

!• Multiply the number 356 by 25. 

Analysis. — If we annex two ciphers to the mul- OifBRAnoH. 

tiplicand, we multiply it by 100 (Art. 61) : this prod- 4)35600 

act is fbur times too great : for the multiplier is but 

one/ourth of 100 ; hence, to multiply by 25, 8 9 

Annex tioo ciphers to the multiplicand ^ and divide the re- 
svM by 4. 

Examples. 



1. Multiply 287 by 25. 

2. Multiply 184 by 25. 



3. Multiply 6741 by 25. 

4. Multiply 3074 by 25. 



79. When the multiplier contains a fractional unit. 

1. What is the product of 15, multiplied by 3J? 

Analysis.— The multiplicand is to be taken 8 and oPBaATiON. 
one-fifth times : taking it one-fifth times, which is ^^ 

done by dividing by 5, gives 3, which we write in the ^s 

unit's place: tlien, taking it 8 times, gives 45, and 3 

the STmi 48 is the product; hence, 45 

Take such a part of the multiplicand as the ^^ -^w« 

fraction is of I; then multiply by the integral number, and 
the sum of the products will be the reqmred produ>ct. 

Examples 



1 Multiply 327 by 8J. 

2 Multiply 23474 by 16J. 
3. Multiply 34700 by 127J. 



4. Multiply 1272 by 12f 

5. Multiply 9824 by 272 J. 

6. Multiply 3828 by 73^. 



77. What are contractions in Multiplication ? — 78. How do you mul- 
tiplj by 25 ? — 79. How do you multiply wlien the multiplier contains a 
GvctJona] nnitf 
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80. To mnlUply by 12}. 

L Multiply the number 286 by 12^. 

AKALYBI8.--Since 12i is one^lUh of 100. oPBRAnoii. 

8)28600 
Annex two ciphers to the multiplicand^ and — *\^7 i 

fivide the result by 8. 



Examples. 



1. Multiply 384 by 12f 

2. Multiply 476 by 12^. 



3. Multiply 14800 by 12f 

4. Multiply 670418 by 12^. 



81. To multiply by 33}. 
1. Multiply the number 975 by 33^. 



OPERATION. 



Analysis. — Annexing two ciphers to the mul- o\Q^fi(\n 

tiplicand, multipUes it by 100 : but the multipUer is 3)^_75_00 

me4hM^ of 100 : hence, 3 2 5 

Annex tivo ciphers, and divide the result by 3. 

Examples. 



1. Multiply 1679252 by 33J. 

2. Multiply 1480724 by 33J. 



3. Multiply 10675512 by 334. 

4. Multiply 4442172 by 333 J. 



82. To multiply by 126. 
1. Multiply the number 1125 by 125. 



OPERATION. 



AiTAiiYBiB. — Annexing three ciphers to the mul- q \ i i a 

lipUcand, multiplies it by 1000 : but 125 is but ^ ) 1125000 

one-eighth of one thousand : hence, 14 6 25 

Annex three ciphers^ and divide the result by 8. 

Examples. 



1. Multiply 69264 by 125. 

2. Multiply 17593408 by 125. 



3. Multiply 1940812 by 125. 

4. Multiply 140588 by 125. 



80. How do jon mvdUplj hy 12}?— 81 Ho^ d^o ^wjl iswkNJCc^Jcj \s\ 
3SffS2, How do you multiply by 125^ 
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Applications. 

83. The aualysis of a practical question, in Mnltiplicatioii, 
requires that the multiplier be an abstract number; and then 
the unit of the product will be the same an the unit of the muh 
Uplicand, 

84. To find the cost of several things, when we know tie 
price of one, and the number of things 

1. What will six yards of cloth cost, at 8 dollars a yard? 

Analysis. — Six yards of doth will cost 6 times as much aa 1 yard. 
Since 1 yard of cloth costs 8 dollars, 6 yards will cost 6 times 8 dol- 
lars, which are 48 dollars ; therefore, 6 yards of doth, at 8 dollars a 
yard, will cost 48 dollars: hence. 

The cost of any number of things is equal to the price of a 
single thing multiplied by the number of things. 

We have seen that the product of two numbers will be the 
same (that is, contain the same number of units), whicheyer be 
taken for the multiplicand (Art. 59). Hence, in practice, we 
may multiply the two factors together, taking either for the 
multiplier, and then assign the proper unit to the product. 
We generally take the less number for the multiplier. 

85. To find the cost, when the price is an aliquot part of a 
dollar. 

Note. — For definition of Aliquot part, see Art. 98. 

I. Find the cost of 45 bushels of apples, at 25 cents a bushel. 

AiCALTSiB. — If the price were 1 dollar a hushel, the opkration. 
co6t would be as many dollars as there are bushels. 4\ 45.00 

But the price is 25 cents = J of a dollar ; hence, the TvTok 

cost wUl be one-fourth as many dollars as there are ^ 

bushels; that is, as many dollars as 4 is contained times m 45, which 
ts 11, and 1 dollar over. This is reduced to cents by adding two 
dphers; then dividing again by 4, we have the entire cost: hence, 

83. What does the analysis of a practical question in Multiplication 
require t What then follows ? — 84. How do you find the cost of several 
things when you know the price of a single thing ? — 85. How do yoD 
/£od the cost when the price is an aliquot part, of «. dollar? 
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Take mch a part of the number which denotes the amount 
(fthe commodity as the price is (f \ dollar: the result will 
be the cost in doUars, 

86. To find the cost, when the price contains an aliquot part 
of a dollar 

Find the cost of 45 bushels of wheat, at $2.25 a busheL 

Abalybis. — The cost, at 25 cents per 45 

bushel, would be $11^; ajid at $2 per $^ 

bushel, would be $90: hence, at $2.25, it 11.25 at 25 cts. 

ta $101^. - 90 at $2.00. 

Multiply the quantUy by the aliquot ♦1^1-25 cost. 
part of the dollar : then multiply it by the integral part of the 
ffiice: the sum (f the products wUl be the entire cost. 

Examples. 

1. What wonld be the cost of 284 bushels of potatoes, at 50 
cents a bushel? 

2. At 33^ cents a gallon, what will 51 gallons of molasses 
cost? 

3. What cost 112 yards of calico, at 12^ cents a yard? 

4. If a ponnd of batter costs 20 cents, what will 175 pounds 
cost? 

5. What will 576 bushels of wheat cost, at $1.50 a bushel ? 

6. What will it cost to dig -a ditch 129 rods long, at $1.33} 
arod? 

T. At $1.25 a barrel, what will 96 barrels of apples cost ? 

8. What will 3 pieces of cloth cost, each piece contaltiiug 25 
yards, at $1 20 a yard ? 



86. How do you find the cost when the piice QiQii\«\xA vel A^^xsk 
part of M dollar t 
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87 To find the cost of articles sold by the 100 or 1000. 

1. What wiL 544 feet of lomber cost, at 2 dollars per 1001 

AiiALYSis. — At 2 doUars a foot, the cost would be 544 X 2 = 1068 dot 
jlars ; but as 2 dollars is the price of 100 feet, it follows that 1088 dol 
\4iiB is 100 times the cost of the . lumber ; therefore, if we diyida 1088 
dollars by 100 (which is done bj cutting off two of the right hand 
figures, Art. 61), we obtain the cost 

NoTB. — ^Had the price been so much per 1000, we shoold have 
divided by 1000: hence. 

Multiply the quantity by the number denoting the price: if 
ihe price be by the 100, cut off two figures on the right hand 
of the product; if by the 1000, cvi off three, and the remaining 
figures vjiU be the answer in the same denomination as (he 
price, which, if cents or mills, may be reduced to dollars. 

Examples. 

1. What will be the cost of B742 feet of timber, at $3^5 
per 100? 

2. At $12.50 per 1000, what will 5400 feet of boards cost? 

3. At $9.75 per hundred, what will be the cost of 7568 
oranges? 

4. What will be the cost of 19875 lemons, at the rate of 
$25 per thousand? 



5. Richard Ames, Bought of John Mt^ple. 


1275 feet of boards, at $9.00 per 


1000, 


3720 " " " 15.25 


u 


715 " scantUng, " 8.75 


u 


1200 " timber, *• 12.06 


II 


2550 " lathing, " .75 


100, 


965 " plank, " 1.12^ 


11 


Received payment, 


John Maplb. 



87. How do you find the sost of articles sold by the 100 or 1000 T 
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88. To find the cost of articles sold by tho ton. 

What is the cost of 640 poonds of hay, at $1 1.50 per ton ? 

Analtbib. — Since there are 2000 opkratiom. 

pounds in a ton, the cost of 1000 2) $11.50 

pounds will be half as mnch as of ^ .^ ^^ ^^^^^^ 

1 ion : viz., $5.75. Multiply this by g^Q 

Hie nnmber of pounds (640), and 

cut off three places from the right 23000 

(Art. 87), in addition to the two ^^^^ 

plaoes cnt off for cents; hence, $3.68000 

Multiply one-half the price of a ton by the number of pounds^ 
and cut off three figures from the right hand of the product 
The remaining figures will be the answer in the same denomi- 
nation as the price of a lo9i. 

Examples. 

1. What will be the cost of 1575 pounds of plaster, at $3.84 
per ton ? 

2. If one ton of coal costs $7.37^, what will be the cost of 
3496 pounds ? 

3. What will 1260 pounds of hay cost, at $9.40 per ton? at 
tlO.25? at $14.60? 

4. What will be the cost of transportation of 5482 pounds 
of iron from Pittsburgh to New York, at $6.65 per ton? 

5. What will be the cost of removing 785797 pounds of 
stone, at $1.87^ per ton? 

6. What will 67418 pounds of hay cost, at 26 dollars a ton? 

7 What will 497046 pounds of plaster cost, at $9.75 a ton? 

8. What is the cost of 9047641 pounds of railroad iron, at 
t)5 a ton? 

88l Hew do you Snd the coet <yf articlee sold \>y ^.Aokft Vml 

4* 



82 CONTKAOnONS IN 



CONTRACTIONS IN DIViBION. 

89. Contractions in Division are short methods of finding 
the quotient when the divisor is a particular number. 

90. By reversing the processes of Arts. 78, 80, 81 and 82 
we have the four following rules : 

1. To divide any numbar by 26. 

Multiply the number by 4, and divide the product by 100. 

2. To divide any number by 12}: 
Multiply the number by 8, and divide the product by 100. 

3. To divide any number by 33}, or 333}, Ac: 

Multiply the number by 3, and divide the product by 100, 
(rr 1000, dc. 

4. To divide any number by 126: 
Multiply by 8, and divide the product by 1000. 

Examples. 



1. Divide 6350 by 25. 

2. Divide 656280 by 25. 

3. Divide 7278675 by 25. 

4. Divide 6287215 by 25. 

5. Divide 12225 by 12^. "- 

6. Divide 11925 by 12^. 

1 Divide 1760600 by 12^. 

8 Divide 67500 by 33J."^ 

9. Divide 1308400 by 33J. 



10. Divide 15851400 by 334 

11. Divide 8072400 by 33 J. 

12. Divide 16144800 by 33J. 

13. Divide 31702800 by 33^. 

14. Divide 281360 by 125. 

15. Divide 6015750 by 125. 

16. Divide 2026876 by 325. 

17. Divide 6080625 by 125. 

18. Divide 18047250 by 12& 



89. WLat are Contractions in Division? 
M Wliat rules do we get by Tevendug t^ie ioxix ^Bil^. \mRM»^^ 
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91. When the divisor is a compcsite nninber. 

1. How many feet and yards are there in 288 inches? 

Analtbis. — Bince there are 12 inches in 1 foot, opkuation. 

there will be as many feet in 288 inches as 12 is 22) 288 

contained times in 288; viz., 24 feet, in which the —— 

uniiis 1 foot. Since 8 feet make 1 yard, there will ^Lz* 

be as many jards in 24 feet as 3 is contained times 8 

in 24 ; viz., 8 yards, in which the unit is 1 yard. We 
iiave thns passed, by division, from the unit 1 inch to the onit 1 foot, 
and then to the nnit 1 yard; that is, in each operation, we have 
increased the unit m many times as there i»re units in the divisor. 

Let as now use the same numbers, in a different question : 

2. If 288 dollars be equally divided among 36 men, what will 
be the share of each? 

AKAiiTflis. — Since 288 dollars is to be eqoallj di- opkbahon. 

vided among 36 men, each will have as many dollars 12) 288 

•8 36 is contained times in 288. Dividing 288 into 12 —— 

equal parts, we find that each part is 24 dollars. If l . 

tach of these paHs be now divided into 3 equal parts, 8 

there will then be 36 parts in all, each equal to 8 
dollars : here, the unit of the result is the same as that of t?ie dividend. 
Hence, we may regard division under two points of view: 

\» As a process of reduction^ in which the unit of each suo 
deeding dividend is increased as many times as there are unitu 
in the divisor: 

2. As a process of separating a number into eqtial parts / in 
which case the unit of a part will be the same as thai of the 
dividend. 

Hence, when the divisor is a composite number: 

Divide the dividend by one of the factors of the divisor 
(hen divide the quotient, thus arising, by a second factor, and 
90 on, till every factor has been used as a divisor: the last 5U0 
tient wiU be the answer, 

91. Haw do jrou divide when the divisor \b a oomv^^^ '«!qBBB^«t^ 
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Examples. 
Divide the following numbers by the factors of the divisors: 



1. 2322 by 6 = 2x3. 

2. 37162 by 24 = 4 X 6. 

3. 19162 by 36 = 6 X 6. 

4. 38692 by 48 = 4 x 12. 



6. 1146692 by 72 = 8x9. 

6. 186760 by 96 = 8 x 12 

7. 116776 by 64 = 8 X S. 

8. 463104 by 144 =: 12 X 12 



Note. — When there are remainders; after divlBion, the operatioD id 
to be treated as one of reduction. 

92. How to find the true remainder. 
1. Divide the number 3671 by 30 = 2 x 3 x 6. 
2 )3671 

3)1836 . . 1 = 1st rem. ... 1 

6 )61 1 . . 2 = 2d rem. 2x2 = 4 

12 2 . 1 = 3d rem. 1x3x2 ==_6 

Ans. 122^. For remainder, 11 

Analysis,— Dividing 3671 by 2, we have a quotient 1835, and a 
remainder, 1. After the third division, the quotient is 122, and the re- 
mainder, 1. Now, it is plain, from the first analysis, that, 

1. The unit of the first quotient is as many times greater than the 
unit of the dividend, as the divisor is times greater than 1 ; and cdmilarl j 
for all the Mlowing quotients. 

2. The unit of the first remainder is the same as the unit of the 
dividend ; and the unit of any remainder is the same as that of the 
corresponding dividend. 

8. The unit of any dividend is reduced to that <^ the preceding 
dividend, by multiplying it by the preceding divisor. 

Hence, to find the remainder in units of the given dividend 
is simply a ease of reduction in which the divisors denote the 
units of the scale : therefore, 

To the first remainder, add the products which arise by 
multiplying each of ths following remainders by aU the pre- 
ceding divisorSy except its own: the sum will be tJie true 
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Examples. 

Divide the fonowing numbers, and find the remainders : 

1. 416705 by 315 = 7 X 9 x 5. 

2 804106 by 462 = 3 x 2 x 7 X 11. 

2 756807 by 3456 = 4 x 8 x 9 x 12. 

4 8741659 by 105 = 3 X 5 x 7. 

6 947043 by 385 = 5 x 7 x 11. 

6. 4704967 by 1155 = 11 x 7 x 5 x 3. 

7. 71874607 by 7560 = 8x7x9x5x3. 

93. When the divisor is 10, 100, 1000, &c 

1. Divide 3278 by 1000 = 10 x 10 x 10 

Analybib.— We divide 3278 by 10, by 
fmj^j catting off 8, giving 327 tens, and operation. 

8 tmits remainder. We again divide by 10 ") 3 2 718 
10, by cutting oflF the 7, giving 33 hnn- 

dreds, and 7 tens remainder. We again A"2_£_^ • o rem. 

divide by 10, by cutting off the 2, giving 10 ) 3|2 . . 7 renL 

a quotient of 3 thousands, and 2 hundreds o n 

o • • 2 rem. 
remainder. The quotient then is 3, and a 

remainder of 2 hundreds, 7 tens, and 8 ^To^lJ» Ans, 

onits, or 278: hence, 

Cvt off from the right of the dividend as many ff/ures 
08 there are ciphers in the divisor^ considering the figures 
at the leftf the qitotient^ and those at the rights the remainder 

94 When any divisor contains significant figures, with one oi 
more ciphers at the right hand. 

OPERATION. 

1 Divide 876896 by 32000. 32|000)875|896(27 

Analysis.— The divisor 32000 = 32 X ^ 

4OOO. Dividing by 1000. gives a quotient 235 

375, and 896 remainder. Then dividing 224 
by 82,. gives a quotient 27, and 11 remain- 
der, which s^vob the result, 27i^J| : \V&^^ x^\Si 
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Cut off, by a Zin<?, the ciphers from the right of the divisor^ 
and an equal number of figures from the right of the divi- 
dend: divide the remaiyimg figures of (he dh^idtmd by tJu 
remaining figures of the divisor, and to the remainder^ if any, 
annex the figures cut off from the dividendf and the resuU 
will form the true remainder. 

Examples. 



Divide the following nnmbcrs : 

1. 1972654 by 420000. 

2. 1752000 by 12000. 

3. 73199006 by 801400. 



4. 11428729800 by 72000. 

5. 86981400 by 146000. 

6. 141614398 by 63000. 



95. When the divisor contains a firactldn. 



1. Divide 856 by 4i. 

Analysis.— There are 5 fifths bi 1 ; 
hence, in 4 there are 20 fifths; therefore, 
\\ = 21 fifths. In the dividend 850, there 
are «5 times as many fifths as nnits 1 ; that 
Is, 4280 fifths; -therefore, the quotient is 
4280 divided by 21, equal 203f}. Hence, 
when the divisor contains a fraction, 



OPUATIOV. 

3) 4280 
7) 1426 . 



203 . 
Am. 203^. 



2 rem. 
5 FenL 



Heduce the divisor and dividend to the fractional unil 
of tJie . divisor^ and then divide as in integral numbera. 

Examples. 
Find the quotients in the following examples : 



1. 3245 -T- lOf 

2. 47804 -^ 15f 

3. 870631 -H44i. 

4. 37214 4- 51i. 



5. 87317-7- 9|. 

6. 87906 -4- 12^. 

7. 95675 -7- 15|. 

8. 71096 -5- 17f 



92. How do you find the true remainder? 

93. How do you divide when the divisor is 10, 100, &B. 

94 How do you divide when the divisor (xmtains rignifieant flgoret 
with ciphers at the right? 
95. How do yoQ divide when the divisor containi a fraotkmT 



1^ 
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Applications. 

96. Division has three applications. 

1. Giyen the number of things and their cost, to find the price of 
one thing. 

2. Given the cost of a numbor of things, and the price of one thing, 
t) find the number of things. 

8. To divide any number of things into a given number of equal 
parts. 

Rules. 

I. Divide the member deiioting the cost by the number of 
things : the quotient will be the price of one : 

II. Divide the number denoting the cost by the price of 
one: the quotient will be the number of things: 

III. Divide the number denoting the things by the number 
of parts i?ito which they are to be divided: the quotient will 
k the number in each part. 



-- PRACTICE. 

97. Practice is an easy and short method of applying the 
rules of arithmetic to questions whicli occur in trade and 
business. 

98. An Aliquot Part of a number is any exact divisor 
of it, whether integral or fractional. Thus, 3 months is an 
aliquot part of a year, being one-fourth of it, and 12^ cents is 
&Q aliquot part of 1 dollar, being one-eighth of it. 



Aliquot Parts of a Dollar. 



^ of a dollar 

^ of a dollar 

} of a dollar 

} of a dollar 



= 100 cents. 

= 50 cents. 

= 33^ cents. 

= 25 cents. 

= 20 cents. 



^ of a dollar 

^\ of a dollar 

T^5 of a dollar 

^ of a dollar 

of a cent 



1 
7 



= 12J cents, 
= 10 cents. 
= 6} cenU. 
= 5 cents, 
= 5 mills. 



96. How many applications has division? What are they? Qive 
the roles. 
fiZ WbBt iB Practice r— 96. What is on aliqwoi i?wrl ot «b xsM^^T^ 
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Aliquot Parts of a Pound. 



£1 = 

J of a poi^nd = 
J of a pound = 
J of a pound = 


20 shillings. 
10 shillings. 
6s. 8d. 
5 shillings. 


} of a pound = 4 shilliuga 
^ of a pound = 3s. 4d. 
^ of a pound = 2s. 6d. 
jij of a pound = Is. 8d. 




Aliquot Parts of a Tear. 


1 year = 
^ of a year = 
1 of a year = 


: 12 months. 
: 6 months. 
: 4 months. 


J of a year = 3 months. 
^ of a year = 2 months 
^^ of a year = 1 montli. 




Aliquot Parts of a Month. 


^ of a month 
^ of a month 
J of a month 


= 15 days. 
= 10 days. 
= 7^ days. 


^ of a month = 6 days. 

^ of a month = 5 days. 

y^ of a month = 3 days. 



1. What is the cost of 376 yards of tloth, at |1 15 a yard? 
Analysis. — At $1 per yard. 



1 


1 


50 


i 


25 


i 



1376 = cost at II per yard. 
188 = cost at 60 cts. 
94 = cost at 25 



(I 



(( 



$658 = cost at $1.75 



« 



<( 



876 yards cost $376. Separat- 
ing 75 cents into 50 cents, an 
aliquot part of one dollar, and 
25 cents, an aliquot part of 50 
cents, we take one-half of $376, 
and obtain $188, the cost of 

876 yards at 50 cents per vard. Since 25 cents is one-half of 50 cents, 
we take i of $188, and thus obtain $94, the cost at 25 cents "per yard. 
The sum $658 gives the cost at $1.75 per yard. 

2. What is the cost of 196 yards of cotton, at 9d. per yardr 
Analysis.— 9d. = 6d. -f 3d. 



The cost of 196 yards at Is. = 
196s. Since 6d. = Js., the cost 
at 6d. = J of 196s. = 98s. The 
cost at 3d. = i as much as at 
6d. ; J of 98a = 49s. The cost 
Mt 9d = the Bum = 147s. = 
£Z 7e, 



196s. = cost at Is. per yard 



1 I 

6 i 
3 i 

20 ) 147s. = cost at 9d. 
£1 *la.^ eatke cost. 



98s. = cost at 6d. 
49s. = cost at 3d. 



<« 



tt 
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Examples. 

1. What is the cost of 425 yards of calico, at Is. 6d. per yard ! 

2. What is the cost of 475 yd. of tape, at Id. Ifar. per yard ? 

3. What is the cost of 354 yards of cord, at 1 Jd. per yard f 

i At 12^ cents = $| a yard, what will be the cost of 4156 
^ards of bleached shirting ? 

5. At 2s. 6d. = iSJ per pair, what will be the cost of 3754 
pairs of gloves ? 

6. If wheat is 3s. 6d. a bushel, what will be the cost of 5320 
bnshels ? 

T. If broadcloth costs £1 7s. a yard, what will be the cost 
of 435 yards ? 

8. If linen is 2s. 6d. = 2^. a yard, what will be the cost 
of 660 yards ? 

9. What will be the cost of 40 lb. of soap, if 1 pound costs 
6} cents ? 

10. What will be the cost of 148 yards of cloth, at $3.7.S 
a yard? 

11. If one bushel of apples cost 62^ cents, what will be the 
coBt of 876 bushels? 

12. What will be the cost of 1000 quills, if every 5 quills 
cost 1^ cents ? 

13. If 1 yard of extra-superfine cloth costs $9.50, what will 
be the cost of 85 yd. 2 qr. ? 

14. What will 6^ yards of cloth cost, at $3.75 a yard? 
16. What will 8J boxes of lemons cost, at $7.25 a box ? 

16. What will 15^ pieces of calico cost, at $20.75 a piece? 

17. If one ton of iron costs $124, what will be the cost of 
3T. 15cwt. 2qr. 151b.? 

18. What will be the cost of 350 bnslida ot ^o\.^\.Qi^v^^ ^N. 
38, 6/J. a bushel, English Currency ? 
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LONGITUDE AND TIMB. 

90. The equator of the earth is divided into 860 eqnal parts, 
which are called degrees of longitude, 

100. The sun apparently goes round the earth once in 24 
hours. This time is called a day. 

Hence, in 24 hours, the sun apparently passes orer 860'' of 
longitude ; and in 1 hour, over 360° -f- 24 = 15®, 

Since the sun, in passing over 15^^ of longitude, requires 1 
hour, or 60 minutes of time, in 1 minute he will pass ov«p 
15 -7- 60 = 15' of longitude ; and m 1 second of time, he will 
pass over 15'-7- 60 = 15" of longitude : Therefore, 

15° of longitude require 1 hour of tune. 
15' " " 1 minute of time. 

15" " " 1 second of time. 

Hence, 

I. If the longitude, exjyressed in degrees^ mimUes^ a»id 
eeconds, be divided ^ 15 = 3 x5, the quotient will be hows^ 
minutes, and seconds of time, 

II. If time, expressed in holers, minutes^ and seconds^ he 
midtiplied ^y 15 = 3 x 5, the product will be degrees^ minutes^ 
and seconds of lojigitude. 

Examples. 

1. Reduce 45° 31' 45" of longitude to time. 

5 )45® 81' 45 '^ 
Analysis. — We divide by 15, hb in com- TTT 77 ~ 

pcuod numbers ; giving us 3 hr. 2 m. 7 sec. I 

8 hr. 2 m. 7 fi& , 

09 How is tbe equator of the earth divided? 
100. How long is the sun in apparently going round the eMiiil 
What is this time called? How many degrees of longitude does the 
son pass over in a day? Huw much in 1 hour? How much in 1 
aiinuto? How much in 1 second ? How is longitude reduced to tfmel 
Bow is time reduced to longitude? 
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2. Redace 8 hr. 16 m. 40 sec. of time, to longitude. 

Akaltbis. — We multiply the seconds, opekation. 

minates, and hoars, each by 15, carry- 8hr, 16 m. 40 sec. 

ing from one to the other as iu the 1^ 

multiplication of compound numbers. 124° 10' 00" 

3. If the difference of time between two places be 42 n?« 
16 see., what is the difference of longitude ? 

4. What is the difference of longitude between two places^ 
if the difference of time is 2 hr. 20 m. 44 sec. ? 

6. When it is 12 k. at New York, it is 11 hr. 6 m. 28 sec. at 
Cincinnati : what is their difference of longitude ? 

101. Which place has the earlier time. 

When the sun is on the meridian of any place, it is 12 
o'clock, or noon, at that place. And since the sun apparently 
goes firom east to west, it will be past noon for all places at 
the east, and before noon for all places at the west. 

If, then, we find the difference of time between two places, 
and know the exact time at one of them, the correspoudiug tune 
at the other will be found by adding the difference, if that other 
be eastf or by subtracting it, if v)esL 

102. Knowing the longitude of two places, and the time at 
one place, to find the corresponding time of the other. 

1. The longitude of Albany is 73° 42' west, and that of Buf- 
falo 18° 55' west: what is the time at Buffalo when it is 10 
o'clock A. M. at Albany ? 

Analtbis. — The difierenoe of lonffi- operatios 

knde is found by subtraction, and is »7q io 

5° 13'. This diflforence is changed intc *^ ^^ 

the time 20 m. 52 sec., by dividing by 15) 5° 13' diff. long. 

15. Since Buf&lo is west of Albany, Diff. time, 20 m. 52 sec, 

this difference must be subtracted from 
10 hr., the time at Albany, and the ^^ ^^- ^ m. sec. 

remainder shows the time at Biifiklo *^ 

to be 9 br. S9 m. 5^^ 9 IvT %^ m. ^ ^j^. 
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Hence the following 

Rule. — I. Reduce the difference of longitude to time: 
II. Add the result to the given time, when the place at vbhiA 
the time is required lies east, and subtract it, when west. 

r Note. — If the longitudes are both east or both west, the differenoe 
^f loDgitade is found by subtraction. If one is east and the other 
West, the difference of longitude is expressed by the sum. 

Examples. 

1. The longitude of New York is 74° 1' west, and that of 
Springfield, Illinois, 89^ 33' west : what would be the time at 
New York when it is 12 m. at Springfield? 

2. The longitude of Pbiladelpliia is 75® 10' west, and that of 
New York 74° T west : what is the time at Philadelphia, when 
it is 3 o'clock r. m. at New York ? 

3. Washington is in longitude 77° 2' west; New Orleans in 
89° 2' west. When it is 9 o'clock a. m. at Washington, what is 
the time at New Orleans ? 

4. The difference of longitude between St. Louis and New 
York is 15° 35'. In travelling from New York to St. LooiB, 
will a watcli, keeping accurate time, be fast or slow at St. Louis, 
and how much ? 

103. The time at each of two places, and the longltnde ot 
one, being known, to determine the longitude of the other. 

1. New York is in longitude 74° 1' west. In what longltade 
is that place whose time is 10 o'clock a. m., when it is 2 o'clock 
p. K. at New York ? 

101. What is tlie time, at any place, when the sun is on the infr 
ridiani How will the time then be for any place at the east? How 
Vill it be for any place at the west 7 If you have the differenee of 
time of two places, and know the time at one of them, how do yon 
find the time at the other when it is east? When it is west? 

102. Knowing the longitude of two places, and the time at one, how 
do you find the corresponding time at the other? 

103. If the time at each of the places be known, and the longitude 
of one, bow do yon find the long\lude oi t\ie o\Xi«*l 
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Analtsib. — ^Tlie difference of time 
to 4 hr., equal to 60^, wliicli is the dif- 
ference of longitade. Since the time 
at New York is later in the day than 
that of the required place, New York 
most be east of that place, and the 
loDgitade is found by adding 60° to 
iT V which gives 134° 1' west,— the 
lequired longitude. Hence we have 134° 1' 
(he following 

Rule. — I. Reduce the difference of time to difference of 
hngitvde : 

II. Add the result to the given longitude, when the place at 
vMih the longitude is required has the earlier time, and svb- 
trod when it has the later time. 

Examples. 

1. Philadelphia is in longitude 75° 10' west. In what long^ 
tnde is a vessel, whose chronometer indicates 11 hr. 30 m.,*A. ic., 
Philadelphia time, when it is 2 lir. 15 min., p. k., on board the 
vessd? 

2. The longitade of St. Louis is 90° 15' west. A person at 
tihat place observed an eclipse of the moon at 10 hr. 40 m., p. m. ; 
Mother person, in a neighboring State, observed the same eclipse 
22m. 12 sec earlier: what was the longitude of the latter place, 
tod the time of observation ? 

3. Oxford, in England, is in longitude 1° 15' 22" west. What 
is the longitude of that place, whose local time is 9 o'clock p. m., 
when the time at Oxford, as shown by an accurate chronome- 
ter, is 10 J o'clock, p. M. ? 

4. In going from Loudon, whose longitude is 0, to Oregon 
(Sty, an accurate timekeeper was found to have gained 8 hours 
In what longitude is Oregon City ? 

6. A captain observed an eclipse of the moon at 11 hr. 18 m. 
15 sec., p. M., which was seen at Greenwich, according to tlie 
NauUcal Almanac, at 12 hr. 50 m. 19 sec, p. ii. liv ^\i«^\. Xox^- 
tnde was the vessel? 
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Applications in the Fundamental Rules 

1. What will it cost to build a wall 96 rods long, at 
a rod? 

2. A fanner wishes to pat 1066 bnsh. 2 pk of potat 
414 barrels : what qaantitj mast he pat into each bai 

3. How many barrels of apples, each containing 2^ 
can I bay for $36, at 45 cents a bushel? 

4. Tlie quotient arising from a certain diyision is 12 
divisor is 375, and the remainder 184 : what is the di 

5. The Croton Water Works of New York are ca] 
liischarging 60000000 gallons of water every 24 boon 
is the average amount per minute? 

6. The population of the Uuited States in 1850 was 2S 
It is estimated that one person in every 400, dies annm 
intemperance : how many deaths may be attributed am 
this cause in the United States? 

7. If a quantity of provisions lasted 25 men 2 mo. 3 ^ 
how long would it have lasted 10 men? 

8. If a man's salary is $1200 a year, and his expe 
$640, how many years will be required to save $6720 

9. How long will it take to count 20 millions, at th< 
80 per minute? 

10. If 3160 barrels of pork cost $47400, how manj 
can be bought for $11475? 

11. What will be the cost of 6 firkins of butter, e 
taining 96 pounds, at 12^ cents a pound? 

12. What will 1000 quills cost, at J cent apiece? 

13. What will be the cost of 85^ yards of cloth, i 
yard? 

14. What will be the cost of 1 hhd. 2 gal. 3 qU of 
s^ 56} cents a qaart t 
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15. What win be the cost of 196 yards of cotton goods, at 
Is. 6d. per yard? 

16. At 2s. 8d. per bushel, what will 1246 bushels of oats 
eostf 

n. If 112 lb. of cheese cost £2 16s., what is that per pound? 

18. What will be the cost of 1426 pounds of hay, at *9.15 
p« ton? 

19. How much must I pay for the transportation of 3840 
pounds of iron, from Albany to Buffalo, at $4.5.0 per ton? 

20. Bought 124 bbL of potatoes, each containing 2\ bush., 
at 33} cents a bushel : what was the cost ? 

21. There are three numbei*s, whose continued product is 
16200 ; one of the numbers is 25 ; another, 18 : what is the 
third number ? 

22. If 1 pwt. of gold is w orth 3^ cents, what would be the 
weight of $10059.28 in gold? 

23. A man sold his house and lot for $4200, and took his 
pay in railroad stock, at 84 dollars a share : how many shares 
did he receive ? 

24. A person bought 640 acres of land, at 15 dollars an acre. 
He afterwards sold 160 acres, at 20 dollars an acre ; 240 acres, 
at 18 dollars an acre ; and for the remainder he received $4560. 
What was his entire gain, and what did he receive per acre on 
the last sale ? 

25. A piece of ground, 65 feet long and 48 feet wide, is in- 
dosed by a wall 12 feet high, and 2} feet thick : how many 
(ubic feet in the wall ? 

26. What will be the cost of transportation from Montrcu 
to Boston of 325640 feet of lumber, at $2.37} per thousand? 

27. Bought 684 pounds of hay, at $12.40 a ton : what did it 
cost me? 

28. At $2.12} a hundred, what will 186 feet ot \\3ax^t ^^%\.\ 
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29. How many shingles will it require to cover the roof of s 
building 40 feet long and 26 feet wide, with rafters 16 feet long, 
allowing one shingle to cover 24 square inches? 

30. If 14 lb. 8 oz. 12 pwt. 3 gr. of silver be made into 9 tea* 
pots of equal weight, what will be the weight of each,?. 

31 . A man bought 320 barrels of flour for $2688 : 'at whS 
rate must he sell it to gain $1.60 on each barrel? '^ 

82. A farmer has a granary containing 449 bush. 1 pk. 2 qt. 
of wheat ; he wishes to put it into 182 bags : how much must 
he put into each bag? 

33. A trader bought 150 barrels of flour, for which he paid 
$4875 ; he sold the same for $7.25 a barrel : what was his 
profit on each barrel? 

34. How many sheep, at $1.62^ a head, can be bought for 
$169? 

35. How many canisters, each holding 3 lb. 10 oz., cui be 
filled from a chest of tea containing 58 lb. ? 

36. In 26 hogsheads the leakage has reduced the whole 
amount to 1358 gal. 2qt.; if an equal quantity has leaked out 

/Of each hogshead, how much still remains in each? 

37. A man bought a piece of land for *3475.25, and sold it 
for $3801.65, by which transaction he made $3.40 an acre: 
how many acres were there? 

38. The whole amount of gold produced in California in the 
year 1855, was as follows : $43313281, sent to the Atlantic 
States ; $0500000, sent directly to England ; and $8500000 
retained in the country. In 1854, the total product of gold il 
California was $57715000 : how much more was produced in 
1855 than in 1854 ? 

39. If the forward wheels of a carriage, are 12 feet in circom 
ference, and the hind wheels, 16 feet 6 inches, how many more 
times v/ill the forward wheels turn round than the hind wheela. 

la rnnuing a distance of 264 milos ? 
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i 40. If a certain township is 9 miles long, and 4^ miles wide, 
f how many fanns of 192 acres each does it contain? 

41. The total number of land warrants issued during tlie 
yearendmg September 30, 1866, was 34337, embracing 4093860 
acres of land : what was the average number of acres to encli 
(Tarrant ? 

■ 42. Tlie longitude of Philadelphia is 75° 10', and that of 
New Orleans 89° 2', both west: when it is 12 m. at Philadei- 
; phia, what is tlie time at New Orleans? 

r 

I 43. The sun passes the meridian at 12 m., the moon at 8 hr. 
'. 30m. P.M.: what is the difference in longitude between the sun 
^ and moon ? 

44. Two persons, A and B, observed an eclipse of the moon ; 

A. observed its commencement at 9hr. 42m. p.m.; B was in 

longitude 73° 20', and observed its commencement 23 minutes 

earlier than A : i^hat was A's longitude, and B's time of ol)- 

Benration ? 
> 

45. If in II piles of wood there are 120 cords 7 cord feel 
5 cubic feet, how much is there* in each pile ? 

46. If I6cwt. 2 qr. 111b. 10 oz. of flour, be put into nine 
barrels, how much will each barrel contain? 

47. A miller bought a quantity of wheat for $625.40, whicli 
be floored and put into barrels at an expense of $110.12^ : what 
profit did he make by selling it for $900 ? 

48. America was discovered October 11, 1492 : how long to 
be oommencement of the B.evolution, April 19, 1776? 

49. From a hogshead of wine, a merchant draws 18 bottles 
each containing 1 pt. 3 gi. ; he then fills three 6-gallon demijohns, 
tod 4 dozen bottles, each containing 2 qt. 1 pt. 3 gi. : how much 
remained in the cask ? 

60. In 753689 yards, how many degrees and statute milcfit 

61. (n lS9ttL 3 far. 6 rd. 1 ft., how raany fcell 

5 
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52. If 24 men can build 768 rods of wall in ] daj, how mmj 
rods can 48 men bnild in 9 days? 

53. A certain number increased by 1764, and the sum mnlti- 
plied by 209, gives the product of 7913576 : what is the number? 

54. If a man travels 146 mi. 7 fur. 14 rd. 14 ft. in 5 days^ I 
how much is that for each one half-day? 

55. If 325 acres of land costs $17712.50, how many acrcfi 
can be bought for $545? 

56. A merchant having $324, wishes to purchase an eqiial 
unmber of yards of two kinds of cloth ; one kind was worth 
4 dollars a yard, the other was worth 5 dollars a yard : how 
many yards of each can he buy? 

57. From one-fourth of a piece of cloth, containing 68 yd. 
3 qr., a tailor cut 5 suits of clothes : how much did each suit 
contain ? 

58. A manufacturer having £5 10s., distributed it among his 
laborers, giving every man 18d., every woman 12d., and every 
boy lOd. ; the number of men, women, and boys was equal : ■ 
what was the number of each? 

59. It is estimated that 1 out of every 1585 persons in Great 
Britain is deaf and dumb. The population, according to the 
census of 1851, was 20936468 : how many deaf and dumb per- 
sons were there in the entire population? 

60. A grocer, m packing 6 dozen dozen eggs, broke half a 
dozen dozen, and sold the remainder for 1^ cents a^ piece : how 
much did he receive for the eggs ? 

61. How much time will a man save in 50 years, beginnii^ 
^with a leap year, by rising 45 minutes earlier each day ? J 

62. During the year 1855, there were shipped ^o Great Britain ■ 
ftx)m the United States, 408434 barrels of flour ; 2550092 bosliela i 
of wheat ; 1048540 I)ushels of com. Supposing the flour to havf ' 
sold for $10.25 a barrel, the wheat for $2.12^ a bushel, and tbr 
rom for $0.94 a bushel, what was \X\a value of the whole ^ 
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63. Richard Roe was born at 6 o'clock, a. m., June 24tli. 
1832 : what was his age at 3 o'clock, p. x., on the 10th day of 
January, 1858? 

64. A man dying without making a will, left a widow and 4 
children. The law provides, in such cases, that the widow shall 
receive one-third of the personal property, and that the remainder 
shall be equally divided among the children. The estate was 
rained as follows : Stocks worth 15000 ; 5 horses, at $85 each ; 
a yoke of oxen, at $110 ; 25 cows, at $22 each ; 150 sheep, at 
$2 each ; some lumber, at $45 ; farming utensils, at $174 ; house- 
hold furniture, at $450 ; grain and hay, at $380 : what was the 
share of the widow and each child? 

65. How many Fhingles will it take to cover the two sides 
of the roof of a building, 55 feet long, with rafters 16 J feet in 
length, allowing each shingle to be 15 inches long and 4 inches 
wide, and to lay one-third to the weather? 

66. The longitude of St. Petersburgh is 30° 45' east, and that 
of Washington 77° 2' west: what is the difference of longitude 
between the two places ; and what is the time at St. Petersburgh 
when it is 6 o'clock a. m. at Washington ? 

6T. A vessel sails from New York to Liverpool. After a 
number of days, the captain, by taking an observation of the 
sun, finds that his chronometer, which gives New York time, 
differs 1 hr. 44 m. from the time, at the place of observation. If 
his chronometer shows the time to be 3 hr. 12 m., p. m., what is 
the time at the place of observation, and how far is .the vessel 
cast of New York ? 

68. A cistern containing 960 gallons, has two pipes ; 45 gal 
Ions run in every hour by one pipe, and 25 gallons run out by 
the other : how long a time will be required to fill the cistern ? 

69. The whole number of gallons of mm manufactured ia 
iLe United States in 1850, was 6500500 : if valued at 50 cents 
a galloiit how manj fifchooi-houses could be \)\UlU, ^cit\)£i ^^^ 
caehf with the proceeds ? 
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70. A speculator sold 840 bushels of wheat for $2180, which 
was 1500 more than he gave for it : what did it cost him a 
bushel ? 

11. A farmer sold a grocer 30 bushels of potatoes, at 31} 
ceuts a bushel, for which he received 6 gallons of molasses, at 
45 cents a gallon ; 60 pounds of mackerel, at 6} cents a pound; 
and the r(;mainder in sugar, at 10 cents a pound : how many 
pounds of sugar did he receive? 

12. If a man travels 12 mi. 3 fur. 20 rd. in one day, how long 
will it take him to travel 114 mi. 1 fur. at the same rate? 

13. If a man sells 2 bar. 12 gal. 2 qt. of beer in one week, 
how much will he sell in 1 2 weeks ? 

14. A liquor merchant had 550 pmt bottles, 400 quart bottles, 
350 two-quart bottles, 315 three-quart bottles, and 150 jugs hold- 
ing a gallon each : how many barrels of wine will fill them ? 

15. How many yards of carpeting, one yard wide, will it take 
to cover the floors of two parlors, each 18 feet long and 16 feet 
wide ; and what will it cost, at $1.33} a yard? 

16. How many rolls of wall-paper, each 10 yards long and 2 
feet wide, will it take to cover the sides of a room 22 feet long, 
16 feet wide, and 9 feet high ? 

*l*J. Two persons are 1 mi. 4 fur. 20 rd. apart, and are travel- 
ling the same way. The hindmost gains upon the foremost 5 rods 
in travelling 25 rods : how far must he travel to overtake him ? 

18. A man sold 500 bushels of wheat at $1.15 a bushel, and 
took his pay in sugar at 5 cents a pound. He afterwards solJ 
one half of the sugar: what quantity had he left? 

19. A man bought 1 barrels of sugar, at $12.81^ a barrel; 
he kept two barrels for his own use, and sold the' remamder fot 
what the whole cost him : what did he receive per barrel ? 

80. A flour merchant bought a quantity of flour for $18150, 
BDd sold tlie same for $26250, by which he gained $3 a barrel : 
AofF man J barrels were there T 



APPLICATIONS. 101 

81. Three men rented a farm, and raised 964 bush. 2pk. 4qt 
of grain, which was to be divided in proportion to the rent 
paid by each. The first was to have one-half the whole ; the 
second, one-third the remainder ; and the third what was left : 
how much did each have? 

82. A vessel, in longitude 70° 25' east, sails 105° 30' 56" west 
then 46° 50' east, then 10° 5' 40" west, then 39° 11' 36" east: 
in what longitude is she then, and how many days will it take 
lier to sail to longitude 17° west, if she sails 3* 20' each day? 

83. A privateer took a prize worth $25000, which was divided 
into 125 shares, of which the captain took 12 shares ; 2 heuten- 
ants, each 5 shares ; 6 midshipmen, each 3 shares ; and the re- 
mainder was divided equally among 85 seamen : how much did 
each receive? 

84. If the longitude of Boston is 11° 4', and a gentleman, 
in travelling from Boston to Chicago, finds that his watch is 
1 hr. 5 m. 44 sec. too fast by the time of the latter place : what 
Is the longitude of Chicago, provided his watch has kept accurate 
time ? 

85. What time would it be in Boston if it was 8 hr. 27 m. 
30 sec., A. M., in Chicago ? 

86. What time would it be at Chicago if it was 12 m. at 
Boston? 

87. Two places lie exactly east and west of each other, and 
by observation it is found that the sun comes to the meridian 
of the latter place 1 hour and 16 minutes after the former: how 
far apart are they in minutes and degrees of longitude? 

88. In 12 bales of cloth, each bale containing 16 pieces, and 
each piece containing 20 ells English, how many yards? 

89. A speculator gave $8968 for a certain number of barrel 
of flour, and sold a part of it for $2618, at $7 a barrel, and 
by so doing lost $2^ on each barrel : for how much must he sell 
the remainder, to gain $1060 on the w\io\e1 
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90. How many eagles can be made from 24 lb. 4 oz. 6 pwt. 
18 gr. of gold, making no allowance for waste, if each eagle 
weighs 11 pwt. 9gr. ? 

91. A man paid 13284. S2 for some wheat. He sold '740 
bushels at 2 dollars a bushel ; the remainder stood him in %\Al 
a bushel : how many bushels did he purchase f 

92. A man sold 105 A. 2 R. 20 P. of land for as many dollars 
as there were perches of land, payable in instahnents, at the rate 
of 1 dollar an hour. If the contract was closed at 12 o'clock, m., 
April 1st, 1856, what length of time will be allowed the par- 
chaser to pay the debt, reckoning 365 days 6 hours to the 
year? 

93. The sum of 2 numbers is 98, and their difference is 46 : 
what are the numbers? 

94. A farmer paid $76 dollars more for a horse than for a 
cow; he paid $190 for both: what was the value of each? 

95. How many days intervene between March 5th and August 
21st, both days inclusive ? 

96. A merchant buys 870 barrels of flour, at $9.50 a barrel. 
He finds one-half of it injured, and is willing to lose one- 
quarter on the value of that part : how much loss was that 
on each half barrel? 

97. Three merchants, A, B, and C, are engaged together in 
business, and gain in one year $24612. This amount ffi to be 
equally divided among them, after paying A $675, and B $812, 
for extra services. How much did each receive ? ^ 

98. Four merchants are in partnership. Their apparent profiifl 
during the year amount to $56895 ; but they have expended fi^ 
olerk hire, $6750 ; for rent, $3500 ; for insurance, $156 ; and fo^ 
incidental expenses, $364. The first is to have $250 for extra 
services ; the second, $175 for travelling expenses ; and the third, 
$95 for various articles furnished by him to the concern. What 
was the share of profit of each, after payuig these expenses ? 
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PROPERTIES OF NUMBERS. 

Exact Diviflora — Prime Numbon. 

104. An Exact Divisor of a number, is any number, except 1 
and the number itself, that will divide it without a remainder. 

105 One Number is divisible by another, when the reEiainder 

isO. 

106. An Odd Number is one not divisible by 2. 

107. An Even Number is one divisible by 2. 
A Prime Number is one which has no exact divisor 



1, 2, 3, 5, 7, 11, 13, 17, 19, 23, &c., 

' arc prime numbers. 

109. What numbers are exact divison. 

1. Any Factor of a composite number is an exact divisor 
oi the number. 

2. Three is an exact divisor of any number, the sum of whose 
digits is divisible by 3. 

3. Four is an exact divisor of a number when it will exactly 
^vide the number expressed by the two right*hand digits. 

4. Five is an exact divisor of every number whose right-hand 
figure is or 5. 

5. Six is an exact divisor of any even number of which 3 is 
wi exact divisor. 



lot What is an exact divisor? — 105. When is one number divisible 
by another ?— 106. What is an odd number?— 107. What is an even 
number? — ^108. Wliat is a prime number? 

109. — ^1. Is a factor of a composite number an exact divisor? 

2. What numbers will 3 exactly divide? 3. What numbers will 4 
Exactly divide? 4. What numbers will 5 exactly divide *l ^. '^\i"Si\ 
Jiumbew will 6 exactljr divide f 6. What uumbota mW ^ e^«JcX\^ ^- 
fldef Z What numbere will 10 exactly divided 
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6. Nine is an exact divisor of any number, the snm of wlio^^^ 
digits is divisible by 9. 

T. Ten is an exact divisor of every number whose right-hanc3 
figure is 0. 

1 10* To find the prime factors of a compoiiie nnmlMr 

1. What are the prime faotors of 18f 

Analybib. — Every factor uf a composite 18 == X 2 
nambcr is an exact divisor. If any divisor o w o w a 

1 'Ay 1 * . . ~~ O X O X * 

is a composite number, resolve it again into 
factors, till each shall be prime: hence, 

Every composite number is equal to the product of aXliU^ 
prime factors : hence, it is divisible by each of them. 

Thus, 24 = 3X 8 = 3x2x4 = 3x2x2x2; 
and 60 = 5x 12 = 5x2x6 = 5x2x3x2. 

2. What are the prime factors of the composite number 105? 

Analysis. — Three being an exact divisor, and a 3)105 

prime number, we divide by it, giving the quotient ~M35~ 

35; then, 5 and 7 are prime divisors of the quo- — 



7 
lient: hence, 3, 5, and 7 are the prime factors of 105. 

Hence, to find the prime factors of any composite nmnber, 

Rule. — Divide the given number by any prime number thai 
is an exact divisor : then divide the quotient by any other exad 
prime divisor, and so on, till a quotient is found which is a 
prime number: the several divisors and the last quotieni wiU 
be the prime factors. 

Examples. 

1. What are the prime factors of 9? 10? 12? 14! 16? 
18? 24? 27? 28? 

2. vVhat are the prime factors of 30? 22? 32? 86? 38? 
40? 45? 49? 

110, What is the rule for finding the prime fiustors of a compovita 
number ? 
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3. What are the prime factors of 50 ? 56 ? 58 ? 60 ? 64 ? 
W 68? 10? 12? 

4. What are the prime factors of 76 ? 18 ? 80 ? '82 ? 84 I 

8fi? 88? 90? 

5. What are the prime factors of 100? 102? 104? 275? 
960? 4T2? 160? 836? 

6. What are the prime factors of 105? 106? 108? 110? 
116? 116? 120? 125? 1125? 360? 

NoTK. — The prime factors^ when the numbers are small, may gen- 
erallj be seen by inspection. The teacher can easily increase the num» 
ber of examples. 

III. To find the prime factors common to two or more com- 
posite numbers. 

1. What are the common prime factors of 90, 120, and 150? 

Akalysis. — It is plain that 2 is an exact 2 ) 90 120 150 

divisor of all the numbers : hence, it is a — 

prime factor of them. Since 3 is an exact 3 ) 45 . . 60 . . 75 

divisor of the quotients, it is a prime factor 5)15.. 20.. 25 

of them ; and since 5 will divide the second 3 4 5 
set of quotients, it is a prime factor. The 

quotients 3, 4, and o have no exact divisor ; therefore, 2, 3, and 5 are 
ill the common prime factors : hence. 

The common prime factors of two or more numbers^ arc 
ihe exact divisors common to them all 

Examples. 

1. What ar6 the prime factors common to 150, 210, and 270? 

2. What are the prime factors common to 42, 126, and 168 ? 

3. What are the prime factors common to 105, 315, and 526 ? 

4. What are the prime factors common to 84, 126, and 210? 

5 What are the prime factors common to 168, 256, 410, 
and 820? 

111. What is the rule for finding the prime tarftow ^xMassii \^ N."^^ 
or moro oompodte numberB ? 

^ 5« 
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CANCELLATION. 

112. Oakcellatiox is a method of shortening ArithmeticaJ 
operations by omitting or cancelling common factors. 

1. Divide 36 by 18. First, 36 = 9x4; and 18 = 9x2. 

Analysis. — Thirty-six divided by 18 is equal oPEKAnoN. 

to 9 X 4 divided by 9X2: by cancelling, or 35 0x4 

striking out the 9's, we have 4 divided by 2, Tg ^^ a ^o ^^ ^ 
which is equal to 2. 

Note. — The figures cancelled are slightly crossed. 

113. Principles — Operations — and Rule. 

The operations, in cancellation, depend on two principles : 

1. The cancelling of a factor, in any number, is equivalent to divid 
ing the number by that factor. 

2. If the dividend and divisor be both divided by the same nnmber 
the quotient will not be changed. 

1. Divide 66 by 32. 

Analysis. — Resolve the dividend and ^^ ^ ^ 

56 8 X ^ 7 
divisor into factors, and then cancel those = 1! 1 —- j. :=: IJ 

which are common. "-* " X 4 4 

2. In 72 times 25, how many times 45 ? 

Analysis. — We see that 9 is a factor of 72 and opebatiom. 

45. Divide by 9, and write the quotient 8 over 72, 8 5 

and the quotient 5 below 45. Again, 5 is a factor Tlf x t$ 

of 25 and 5. Divide 25 by 5, and write the quo- ^i ^^ *^' 

tient 5 over 25. Dividing 5 by 5, reduces the di- ^ 
visor to 1, hence, the true quotient is 40, 

Rule. 

I Resolve the dividend and divisor into (heir lyrime fa/ctors 
or conceive thein to be so resolved : 
IT. Cancel the common factors^ and then divide the prodt4Ci 



112. What is Cancellation? 



iia. wnai is uanceiiatiomr 

iJS. On what pnndpleB does the operation of cancellation depend* 
fVTiat Ib the rule for the opemtion \ 
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of the remaining factors of the dividend by the product of the 
remaining factors of the divisor, 

N0T88.— 1. Since every £Bu;tor is cancelled bj division _ the quotient 1 
ftlwajB tiikes the place of the cancelled factor. 

% U one of the numbere contains a factor equal to the product of 
two or more factors of the other, all such factors may be cancelled. 

3. If the product of two or more factors of the dividend is equal ti 
the product of two or more factors of the divisor, such factors maj be 
cancelled. 

Examples. 

1. What is the quotient of 2x4x8x13x1x16, divided by 
26xUx8r 

2. What is the quotieat of 42 x 3 X 25 X 12, divided by 
28x4x15x6? 

3. What is the quotient of 125x60x24x42, diviifed by 
25x120x36x5? 

4. How many times is 11 x 39 x 7 X 2 contained in 44 X 
18x26x14? 

ft. What is the quotient of 8 times 240 multiplied by 5 times 
114, divided by 24 times 57 multiplied by 6 times 15 ? 

6. What is the value of (22 + 8+16) x (18 + 10+21) divided 
b7(H5+T)x(16+8)? 

t. Divide (140 + 86 - 34) x (lOT - 19) by (237 - 141) X 
(11 + 20-15)? 

8. Divide [12x5-2x9] x (42 + 30) by (5x8) x (2x9) x 
(10+17) ? 

9. What is the quotient of 240x441x16 divided by 175 x 
56x27 ? 

10. What is the quotient of 64 times 840 multiplied by 9 
tines 124, divided by 32 times 560 multiplied by 4 times 31 

U How many dozen of eggs, worth 14 cents a dozen, must 
I* given for 18 pounds of sugar, worth 7 cents a pound ? 

12. A dairyman sold 5 cheeses, each weigViliv^ \Q ^o\flA%^^ 
• cents a poand : bow many pounds of tea, 'woit^i !>^ ^"CoX^ ^ 
A%ai must be receive for the cheeses T 
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13. Bought 12 yards of cloth, at $1.84 a yard, and paid foi 
it in potatoes at 48 cents a bushel : how many bushels of pota- 
toes will pay for the cloth? 

14. How many firkins of butter, each containing 56 pounds, at 
25 cents a pound, will pay for 4 barrels of sugar, each weighing 
175 pounds, at 8 cents a pound? 

15. A man bought 10 cords of wood, at 20 shillings a cord 
and paid in labor at 12 shillings a day : how many days did 
he labor? 

16. How many pieces of cloth, each containing 36 yards, at 
$3.50 a yard, must be given for 96 barrels of flour, at $10.50 
a barrel ? 

IT. A farmer exchanged 492 bushels of wheat, worth $1.84 
a bushel, for an equal number of bushels of barley, at 8T cents 
a bushel ; of com, at 60 cents a bushel ; and of oats, at 45 cmU 
a bushel : how many bushels of each did he receive ? 

18. How many barrels of flour, worth $T a barrel, must be 
given for 250 bushels of oats, at 42 cents a bushel ? 

19. If 48 acres of land produce 2484 bushels of com, how 
many bushels will 120 acres produce? 

20. A man worked 12 days, at 9 shillings a day, and r» 
ceived in payment wheat at 16 shillings a bushel : how many 
bushels did he receive ? 

21. A grocer sold 6 hams, each weighing 14 pounds, at 10 
cents a pound, and received in payment apples, at 48 cents a 
bushel : how many bushels of apples did he receive ? 

22. How long will it take a man, travelling 36 miles a daji 
'to go the same distance that another man travelled in 15 dajflf 
at the rate of 27 miles a day ? \^r 

23. A man took four loads of apples to market, eack lotcl 
containing 12 barrels, and each barrel 3 bushels. He sold then 
at 45 cents a bushel, and received in payment a number ol 

jbojrea of tea, each box containing 20 pounds, worth 72 cent! 
A pound : how many boxes oC tea vWvV V^^ i^i<iw^1 
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LEAST COMMON MULTIPLE. 

114. A Multiple of a number is any product of which the 
number is a factor ; hence, any multiple of a number is exactly 
divisible by the number Itself. 

115. A Common Multiple of two or more numbers is any 
nomber which each will divide without a remainder. 

116. The Least Common Multiple of two or more numbers 
is the least number which they will separately divide without a 
remainder. 

117* Principles — Operations — and Rule. 

1. Any divisible number, is divisible bj anj priuie factor of the exact 

2. If a number has several exact divisors, it will be divisible by all 
their prime factors. 

3. Hence, the question of fmding the least common multiple of sev 
oral nombers is reduced to finding a number which shall contain all 
their prime iiEUStors, and noiie others. 

1. What is the least common multiple of 6, 12, and 18 ? 

Ahalysis. — Having placed the given num- operation. 

ben fai a line, if we divide by 2, we find the 2) 6 . . 12 . . 1 8 

quotients 3, 6 and ; hence, 2 is a prime o \ o a q 

fiwtor of all the numbers. Dividing by 3, — -— ~ 

we find that 3 is a prime factor of the quo- i . . ^ . . *^ 

tients 8, 6, and 9; and hence, the quotients 2x3x2x3 = 36 
2 and 8 are prime factors of 12 and 18 ; 

therefore, the prime fieu^rs of all the- numbers are 2, 3, 2 and 3 ; and 
their product, 36, iB the least common multvple. 

114. What iB a multiple of a number? — 115. What is a conmioii 
multiple of two or more numbers? — 116. What is the least common 
moltiple of two or more numbers? 

117. What is the first principle on which the opeitLUooL fcx ^Tvi^vTv^ 
tli leasl common multiple depends ? What is t\\© BOCOxAt "^V-aX \% 
i&e third T QiT9 the rule for finding the least commoii m\x\\X^\^. 
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Rule. 

I. Place the numbers on the same line, and divide by any 
PKiMK number that will exactly dixride two or more of them^ 
2nd set down, in a line below, the quotients and the undivided 
numbers : 

II. Then divide as before, until there is no prime numbet 
greater than 1 thai will exactly divide any two of them: 

III. Then multiply together the divisors and the numbers (f 
the lower line, and their product will be the least common 
multiple. 

Note. — If the numbers have no common prime fiiu^tor, their product 
will be their least common multiple. 

Examples. 

^ 1. What is the least common multiple of 4, 9, 10, 15, IS, 
20, 21? 

^ 2. What is the least common multiple of 8, 9, 10, 12, 25, 
32, 75, 80? 

3. What is the least common multiple of 1, 2, 3, 4, 5, 6, 
T, 9? 

^ 4. What is the least common multiple of 9, 16, 42, 63, 21, 
14, 72 ? 

5. What is the least common multiple of 7, 15, 21, 28, 35, 
100, 125? 

6. What is the least common multiple of 15, 16, 18, 20, 24, 
25, 27, 30? 

7. What is the least common multiple of 9, 18, 27, 36, 46, 54 ? 

8. What is the least common multiple of 4, 10, 14, 15, 21 T 

9. What is the least common multiple of 7, 14, 16, 21, 24 ? 

10. What is the least common multiple of 49, 14, 84, 168, 98? 

11. A c&n dig 9 rods of ditch in a day; B, 12 rods in a 
day; and C, 16 rods in a day: what is the smallest number 
of TodB that wpnld afford exact days of labor to each, workiDg 

B/one f Id wbnt time would each do t\ie ^\io\%^Qi^\ 
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12. A blacksmith employed 4 classes of workmen, at $15, 
iJ6, $21, and $24 per month, for each man respectively, paying 

each class the same amount of wages. Required the least 
imount . that will pay either class for 1 mouth ; also, the number 
)f men in each class ? 

13. A farmer has a number of bags containing 2 bushels 
each ; of barrels, containing 3 bushels each ; of boxes, containing 

1 bushels each ; and of hogsheads, containing 15 bushels each : 
what is the smallest quantity of wheat that would fill each an 
exact number of times, and how many limes would that quan- 
tity fill each ? 

14. Four persons start from the same point to travel round 
a circuit of 300 miles in circumference. A goes 15 miles a day ; 
B, 20 miles ; C, 25 miles ; and D, 30 miles a day. How many 
days must they travel before they will all come together again at 
the same point, and how many times will each have gone round ? 

NoTK. — First find the number of dajs that it will take each to travel 
(uond the drcuit. 

GREATEST COMMON DIVISOR. 

118. A Common Divisor of two or more numbers, is any 
number that will divide each of them without a remainder ; hence, 
it is always a common factor of the numbers. 

119. The Greatest Common Divisor of two or more numbers, 
^ the greatest number that will divide each of them without a 
'*nuunder ; hence, it is their greatest common factor, 

120. Two numbers are said to be prime to each others when 
they have no common divisor. 

KtiTK. — Since 1 will divide every nurnber, it is not reckoned among 
uieoonunon divisors. 

118. What is a common divisor ? — 119. What is the gre&^e&t. CAna^ 
•* divisor? 
WD. Whea are two numbera said to be prime, to e«tc\i o^Xietl 



112 GREATEST COMMON DIVISOR. 

121. To find the greatest common divisor of two or more 
numbers, when the numbers are smalL 

Since an exact divisor is a factor, the greatest commoo divi- 
sor of tiie given numbers will be their greatest conimon factor: 
hence, 

I. Resolve each number into Us prime factorSf and observe 
those which are common to all the numbers: 

II. Multiply the common factors together, and their product 
will be the greatest common divisor. 

Examples. 

1. What is the greatest common divisor of 12 and 20? 

Analysis. — There are three prime factors ^„_„ ^„ 

in 12 ; viz., 2, 2, and 3 : there are three prime 

fiactors in 20; viz., 2, 2, and 5. The factors 12 = 2 X 2 X 3 

2 and 2 are common ; hence, 2x2 = 4i8 20 = 2x2x5 
the greatest common divisor. 

2. What is the greatest common divisor of 18 and 36? 

3. What is the greatest common divisor of 12, 24, and 60? 

4. What is the greatest common divisor of 15, 60, and 40? 

5. What is the greatest common divisor of 24, 18, and 144? 

6. What is the greatest common divisor of 50, 100, and 80? 

7. What is the greatest common divisor of 66, 84, and 140? 

8. What is the greatest common divisor of 84, 154, and 210? 

122. To find the greatest common divisor, when the numb«xfl 
are large. 

This method depends on the following prmciples : 

1. Any number which will exactly divide 

two numbers separately, will divide their dif- «/* o __ qq 

ference; else, we should have a whole number "~ 

eqiLol to afractiony which is impossible. 



121. How do you find the greatest common divisor, when the nuiifr 
bers are small ?—122, On what principle does ^ding the greatest coni 
ana divisor depend ? Give the rule. 
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2. Any number that will exactly divide the difference of two nam 
bers, and one of them, will exactly divide the other : else, we should 
have a whole number equal to a fraction, which is impossible. 

3. Any number which will exactly divide another, will divide any 
multiple of that other; because, the first dividend which is divisible 
is a factor of the multiple. 

I . Let it be required to find the greatest common divisor of 
tiio numbers 216 and 408. 

A nn- . J. . OPBRATION. 

Analysis. — The greatest common divi- 
sor cannot be greater than the least num- 216) 408 (I 
ber, 216. Now, as 216 will divide itself, ^ 

let us see if it will divide 408; for, if it 192) 216 (1 

will, it is the greatest common divisor. 192 

Making the division, we find a quotient 1, ^. x . qo fo 

and a remainder, 192 ; hence, 216 is not a "^192 

common divisor. 

The greatest common divisor of 216 and 408 will divide the remain> 
der 193 ; and if 192 will exactly divide 216, it will be the greatest com- 
mon divisor. We find that 192 is contained in 216 once, and a remain- 
der 24. Tlie greatest common divisor of 192 and 216 will divide the 
remainder 24 ; and if 24 will exactly divide 192, it will also divide 216, 
and consequently 408; now, 24 exactly divides 192, and hence is the 
greatest common divisor sought. 

Rule. 

Divide the greater number by the less^ and then divide the 
preceding divisor by the remainder^ and so on^ till nothing re 
mains: the last divisor will be the greatest common divisor. 

Principles from the Rule. 

1. If the last remainder is 1, the numbers are prime to each other. 

8. If, in the course of the operation, any one of the remainders is 
ajwM»« nv/miber, and will not exactly divide the preceding divisor, it 
is certain that there is no common divisor. 

3. To find the greatest common divisor of three or more numbers, 
find the greatest common divisor of two of them, wa;^ X^ievi \\i<ft ^\n\^#sv 
rf thip common divisor and of the third nximbei, wckiSi ao otu 
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Examples. 

1. What is the greatest common divisor of 3328 and 4592! 

2. What is the greatest common divisor of 2205 and 4501 ? 

3. What is the greatest numbei tliat will divide 16082 and 
25t40r 

4. What is the greatest number that will divide 620, 1116 

and 1488? 

5. What is the greatest common divisor of 5270, 5952, 5394, 
and 3038 ? 

6. What is the greatest common divisor of 4617, 7695, 6642, 
and 8424? 

7. A farmer has 315 bushels of com, and 810 bushels of 
wheat ; he wishes to draw the corn and wheat to market sepa- 
rately in the fewest number of equal loads : how many bushels 
must he draw at a load ? 

8. The Illinois Central RaQroad Company have 15750 acres 
of land in one location, and 21725 acres in another. They wish 
to divide the whole into lots of equal extent, containing the 
greatest number of acres that will give an exact division : how 
many acres will there be in each lot ? 

9. A man has a corner lot of land, 1044 feet long and 744 
feet wide. The adjacent sides are bounded by the highway, and 
he wishes to build a board fence with the fewest panels of equal 
length : what must be the length of the panels ? 

10. A fanner has 231 bushels of barley, 369 bushels of oats, 
and 393 bushels of wheat, all of which he wishes to put into 
the smallest number of bags of equal size, without mixing: 
how many bushels must each bag contain ? 

11. Three persons, A, B, and C, agree to purchase a lot of 
63 cows at the same price per head, provided each man can thus 
invest his whole money. A has $286 ; B, $462 ; and C, $638 : 
foir many cows could each man p\irc\iafiet 
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123. An Integral, or whole number, is the anit 1, or u 
ioOection of such units. 

Note. — All integral niimbers are formed by the coutiDua.1 additions 
)f 1. as, 1 + 1 = 2, 3 + 1 = 3, &c. 

124. A Unit is a single thing ; as, an apple, a chair, a hat, 
kc.; and is denoted by 1. 

If a unit be divided into two equal parts, each part is 
ailed, one-half, 

K a unit be divided into three equal parts, each part is 
ailed, one-third. 

If a unit be divided into four equal parts, each part is 
^ed, one-fourth. 

If a unit be divided into twelve eqwal parts, each part is 
illed, one-twelfth; and if it be divided into any number of 
qaal parts, we have a like expression for each part. 

Tie parts are thus written : 



\ 


\& read, 


one-half. 


♦ 


is rea 


d, one-seventh. 


\ 


• • 


one-thbd. 


\ 


• 


one-eighth. 


\ 


• • 


one-fourth. 


Id 


• 


one-tenth. 


\ 


• • 


one-fifth. 


A 


• 1 


one-fifteenth. 


\ 


• • 


one-sixth. 


A 


• * 


one-fiftieth. 



The J, is an erdire haJf; the J, an entire third; the J, an 
ifHire fourth ; and the same for each of the other equal parts; 
ence, each equal part is an entire thing , and is called Skfrac- 
mal unit. 



123. What is an Integral, or whole number? How are integral 
inoben formed ? 

^ What is* a unit ? By what is it denoted ? What is each part 
fied whan the unit 1 is divided into two equal parts *l 'W^ietik. \\. Na^ 
Wded into three f Into four? Into five? Into tweVv©*l 



116 COMMON FRACTIOKS. 

125. The Unit of a Fraction is the single thing that is 
divided into equal parts. 

126. The Fractional Unit is one of the equal parts of the 
unit that is divided. 

# 127. A Fraction is a fractional unit, or a collection oi ^ 

such units. 

NoTB. — In eveiy fraction, let the pupil dietingaieih caieftilly between 
the unit of the fraction and the fractional unit. The first is the wkoU 
thing from which the fraction is derived ; the second, one of the equal 
parts into which that thing is divided. 

128. Every whole number, except 1, has a fractional unit 
corresponding to it : thus the numbers, 

2, 3, 4, 5, 6, T, 8, 9, 10, &c., 

have, corresponding to them, the fractional units, 

i I h h h h h I T^» Ac- 

129. Expressing Fractions. 

Each fractional unit may, like the unit 1, become the base 
of a collection: thus, suppose it were required to express 8 of 
each of the fractional units, we should then write 

} which is read 2 halves = ^ x 2. 
J ... 2 thirds = J x 2. 
} . . . 2 fourths = J X 2. 
} . . . 2 fifths = ^ X 2. 
&c., &c., &c 

If it were required to express 3 of each of the fractioDal 
units, we should write 

I which is read 3 halves = ^ x 3. 

f . . . 3 thirds = J x 3. 

I ... 3 fourths = I X 3. , 

{ . . . 3 fifths = J X 3. 

&C, &C^ &C. 
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Hence, if we suppose a second nnit to be divided into the 
same number of equal parts, sach parts may be expressed in 
the same collection with the parts of the first : thus, 

} is read, 3 halves. 

J . . T fourths. 

V . .16 fifths. 
y 18 sixths. 

^ • .25 sevenths. 

A whole number may be expressed fractionally by writing 1 
below it for a denominator. Thus, 

3 may be written f and Lb read, 3 ones. 

5 • • • . f ,. . . 5 ones. 

6 . • • . f • . . 6 ones. 
8 .... ^ ... 8 ones. 

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and 
8 ones to 8 ; hence, the miue of a number is 7iot changed by 
placing 1 under it for a denominator: Hence, we see, 

1. That Fractions are expressed by two numbers, one written above 
the other, with a line between them. 

2. That every fraction may be divided into two factors, one o\ 
which is the fractional unit, and the other the number denoting how 
many times the fractional nnit is taken. 

130. The Denominator is the number written below the line. 
It shows into how many equal parts the unit of the fraction 
is divided. 



125. What is the nnit of a fraction ?— 12G. What is the fractiona 
nnit? — 127. What is a fraction ? — 128. What fractional unit correspond 
to the whole number 5? What to 6? What to 14? 

129. May a fractional unit become the base of a collection? How 
are fractions expressed? Into how many fieu^rs may every fraction 
be divided? What are they? 

130. What is the denominator of a friiction ? 
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131. The Numerator is the number written above the Bnft 
It shows how many fractional units are taken. 

182. The Terms of a fraction are the numerator and d» 
nominator taken together : hence, every fraction has two tenoi 

133. The Value of a fraction is the quotient of the nuIne^ 
ator divided by the denominator. 

134. The Analysis of a fraction is the naming of its nmt«- 
its fractional unit — and the number of fractional units taken. 

135. Analysis oi Fractions. 

How is tlie fraction \ to be interpreted? 

1. The unit of the fraction is 1. 

2. The unit of the fraction is divided into 8 equal parts ; henoe, the 
fractional unit is one-eiglitli. 

3. Seven fractional units are taken. In the fraction {, the base cd- 
the collccticm of fractional units is }, but it is not the primary hat^ 
For, I is one-eighth of tJiS unit 1 ; hence, the primary base of evei^ 
fraction is the unit 1. 

The expression may also be interpreted as the quotient of ^ 
divided by 8. In the latter case, the thing divided is the niunr 
ber 1 ; in the former, it was the number 1. The value in botb 
cases is the same ; for, seven times one-eighth of 1, is equal to 
one of the 8 equals of 1. Hence, a fractional expression ha/B 
the same form aw an unexecuted division, 

136. Principles and Properties of Fractions. 

1. A fraction is a fractional unit, or a collection of such unita. 

2. The denominator shows into how many equal parts the unit of 
.tie fraction is divided. 



131. What is the nmnerator of a fraction ? — 132. What are the temtf 
of a fraction? How many terms has every fraction? — 138. What is ths 
value of a fraction ? — 134. What is the analysis of a fraction ? 

185. Analyze the fraction I. What is the base of the oollectioiil 
What is the primary base? What else does i express? 

130. Expl&iu the principles and piopetWed ol Yx«fi\!tf«i^ 
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8. TLe numerator shows how many fractional units are taken. 

4. The value of every fraction is equal to the numerator divide by 
the denominator. 

5. When the numerator is len than the denominator, the value of 
the fraction is less than 1. 

6. When the numerator is equal to the denominator, the value of the 
ifraction is equal to 1. 

7 When the numerator is greater than the denominator, the value 
of the fraction is greater than 1. 

137. Writing and Reading Fractions. 

1. Read and analyze the following fractions : 

i* A» f» TT» V"» ^t Tin- 

2. Write 15 of the 19 equal parts of 1. Also, 37 of the 49 
equal parts of 1. Write 24-thirtieths. 

3. If the unit of the fraction is 1, and the fractional unii 
one-fortieth, express 27 fractional units. Also, 95. Also, 106 
Also, 87. Also, 41. 

4. If the unit of the fraction is 1, and the fractional unit 
0Qe-68th, express 45 fractional units. Also, 56. Also, 85. Also, 
95. Also, 37. 

5. If the unit of the fraction is 1, and the fractional unit one- 
Wth, express 9 fractional units. Also, 87. Also, 75. Also, 65 

138. Six Kinds of Fractions. 

1. A Proper Fraction is one whose numerator is less than 
the denominator. 

The following are proper fractions : 

1> 4» 4» 4» y» "B"* TO? f> «• 

187. Give an example in wntmg, reading, and analyzing fttictions 

188. How many kinds of fractions are there ^ NaxcA «sA ^<e:€J(tTCc^ 
each. 
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2. An Improper Fraction is one whose nmnerator m equal 
to, or exceeds the deuomhiator. The followmg are improper 

% ' fractions: 

1» t» 5» T» it (r» T > T • 

Note. — Sucli a fraction is called improper, because its valiie equals 
or exceeds 1. 

3. A Simple Fraction is one whose numerator and denomina 
tor are both whole numbers. The following are simple fractions: 

h f» l» f» 1» f» f» h 

NoTB. — A simple fraction may be either proper or improper. 

4. A Compound Fraction is a fraction of a fraction, or 
several fractions connected by the word of. The following aw 
compound fractions : 

J of i, J of J of J, i of 3, I of t of 4. 

5. A Mixed Number is made up of a whole number and a 
fraction. The following are mixed numbers: 

3^- H, ^. 5f, 6f, 8|. 

6. A Complex Fraction is one which has a fraction in one 
or both of its terms. The following are complex fractioDS: 

(i) A (i) IM 

5 19J Ji) 69f 

fundamental principles. 

139. Let it be required to miUmjply { by 4. 

Analysis. — In f there are 3 fractional opbbatioh. 

units each of which is J, and these are to 1x4 = 3L5<i =: IJ, 
be taken 4 times. But three things taken 

4 times, give 12 things of the same kind; that is, 12 eighths; henee 
the product is 4 times as great as the multiplicand ; therefore, 

pROPOsmoN I. — J^ the numerator of a fraction be multiplied 
by any number^ the value of the fraction wUl be mulHpKed 
as m^ny times as there are units in the muifcxpZier, 
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Examples. 



1. Mnltiplj f by 6, by 7. 
2 Multiply I by 4, by 9. 
8 Multiply 5»5- by 11, by 12. 
4. Multiply ^ by 12, by U. 



6. Multiply fj by 3, by 4. 

6. Multiply \i by 7, by 9. 

7. Multiply ^ by 6, by 10. 

8. Multiply ii by 3, by 11. 



140. liOt it be required to multiply ^^ by 4. 

Analysis.- -In -f^ there are 5 fractional opbratiom. 

units, each ot which is j\. If we divide 5^4—- * = ^. 

the denominator by 4, the quotient is 8, 

vid the fractional unit becomes }, which is 4 times as great as ^ • 
because, if | be divided into 4 equal parts, each part will be ^^. If 
we take this frtustional unit 5 times, the result, |, will be 4 times as 
freat as ^; therefore, 

Proposition II. — If the denominator of a fraction be divided 
by any number, the valv^ of the fraction will be multiplied as 
mny times as there are units in the divisor. 

Hence, to multiply a fraction by any number, *^itn(2e its de- 
nominator, '^^ 

Examples. 



1. Multiply Yk ^1 8. by 4, by 2. 

2. Multiply A by 2, 3, 4, 6, 8. 

3. Multiply ^ by 6, 6, 10, 15. 
•4. Multiply ^ by 2, 3, 4, 6, 8. 



5. Multiply ^ by 4, 5, 10, 20. 

6. Multiply yV by T, by 5. 

7. Multiply A by 21, 6, 7, 3, 2. 

8. Multiply ^ by 3, 4, 6, 9, 12. 



141. Z«et it be required to divide ^y by 3. 

AsAirsiB. — In -^ there are 9 fractional operation. 

raiitB, each of which is t^, and these are jl _t- 3 = i-ii* ~ ^. 
to be divided by 3. But 9 things, divided 



189. What is proved in Proposition L ? — ^140. WbaX Ne ynjv«\. Va. 
PropoBitioo 11,7 

6 
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^7 ^ gives 8 things of t?ie same kind for a quotient; henoe, the quo- 
tient is 8 elevenths, a numher which is one-third of i^; haioOi 

Pboposition hi. — If the numerator (^ a fraction be divided 
hff any number ^ the value of the fraction toill be divided triic 
as many egtud parts as there are units in the divisor 

Examples. 



1. Divide U by 2, 4, 8, 16. 

2. Divide |f by 2, 7, and 14. 
8. Divide fj by 2, 5, 4, and 10. 
4. Divide ff by 5, 6, 10, 15, 20. 



5. Divide {| by 2, 3, 6, and 9 

6. Divide H by 3, 6, 8, 12. 

7. Divide fj by 3, 9, and 27. 

8. Divide H by 6, 9, 27, 64. 



142. liet it be required to divide ^ hy 3. 



OFKRATIOa. 



^ -T- 3 — Yncf — A 



AvALTBiB. — ^In ^ there are 9 fractional 
units, each of which is ^. Now, if we 
multiply the denominator by 8, it becomes 
88, and the fractional unit becomes ^, which is one-third part ol 
,\. I^ then, we take this fractional unit 9 times, the result, /j, if 
just one-third part of fj; hence, we have divided the fraction ^ 
by 8: therefore, we have 

Proposition IV. — ^ the denominator of afroMon be muUir 
plied by any number , the value of the fraction wUl be divided 
into as many equal parts as there are units in the muU^ier. 

Hence, to divide a fraction, multiply the denominaior. 



Examples. 



1. Divide | by 6, 7, and 8. 

2. Divide ^ by 5, 4, and 9. 
8. Divide ^ by 3, 4, and 12. 
4. Divide f^ by 6, 8, and 11. 



5. Divide \\ by 7, 5, and 8 

6. Divide ^ by 7, 8, and 0. 

7. Divide^by3, 7, andll. 

8. Divide ^ by 8, 4, and 10 



141. What is proved hi Proposition IIL?— 142. What is prared in 
Proposition IV. T 
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143. Multiply both terma of the fraction i by ^ 

Akalysib. — In f, the fractional unit is j, and it opebatioit. 
\» taken 8 times. Bj multiplying the denominator 3x4 12 
by 4, tlje fractional unit becomes j\f, the value of 6x4 20 
wliich is one-fourth of J. By multiplying the 
anmerator by 4, we increase the number of fractional units taken^ 
i times ; that is, we increase ths number of parts tahen just as 
fMtny times as we diminish the value of each part; henco the 
valae of the fraction is not changed: therefore, 

Proposition V. — J^ both terms of a fraction be multiplied by 
(he same number^ the vcdue of the fra/ction vnll not be changed. 

Examples. 

1. Multiply both terms of the fraction f by 4, by 6, and by 5 
3. Multiply both terms of ^j by 6, by 8, by 9, and 11. 

3. Multiply both terms of }| by 7, by 8, and 9. 

4. Multiply both terms of ^ by 5, 8, 6, and 12. 

5. Multiply both terms of ^f by 2, 3, 4, and 5 

144. Divide both terms of the fraction jj hy 3. 

Akalysib. — ^In jj, the fractional unit is y^, and operatioiv. 

it is taken 6 times. By dividing the denominator 6 -f- 3 2 
by 3, the fractional unit becomes }, the value of l5 -7- 3 ^5' 
which is 3 times as greai as ^. By dividing the 
Duneiator hy 8, we diminish the number of fractional units taken 
8 timee ; that is, we diminish the number of parts taken just as many 
times as toe increase the value of the fractional unit: hence, the value 
0' the fraction is not changed ; therefore, 

Proposition YI. — J^ both term^ of a fraction be divided by the 
the same number, the value of the fraction vnll not be changed. 



148. What is proved in Fropoeitlon V.^— 144. WVa\i S% ^ta^«^ \a. 
Pnpoaitian VI. f 
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Examples. 

1 Divide both tenns of f by 2 and bj 4. 

2. Divide both tenns of f by 3. 

3. Divide both terms of || by 2, 3, 4, 6, and IS. 

4. Divide both terms of || by 2, 4, 8, and 16. 

6. Divide both terms of ^ by 2, 3, 4, 6, and 12. 
«. Divide both terms of ^ by 2, 3, 4, 6, and 3«. 



REDUCTION OF FRACTIONS. 

145. Reduction of Fractions is the operation of changii^ 
% fractional number from one nnit to another without altering 
its value. 

146. The lowest terms of a fraction are when the numerator 
and denominator are prime to each other. 

CASK I. 

147. To reduoe a fdiole number to a fraction having a giTOi 
denominator. 

1, Reduce 17 to a fraction whose denominator shall be b. 



AHA.LT8IB. — To reduce- 17 to such a fraction is oreatkw. 
the same as to reduce IT to fifths. In 17 there 17 X 5 =85 
are 17 times as many fifths as there are is 1. In 17 ^ lA 

1 there are 5 fifths; therefore, in 17 there are 
17 times 6 fifths, or, 85 fifths; hence, 

Rllle. — Multiply the whole number by the denominator, ai.A 
trrife the product over the required denominator, 

145 What is redaction of fractions t 

146. What are the lowest tenns of a fraction ? 

147. How do you reduce a whole number to a fraeUoii hsffaig • 
given denominator? 
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Examples. 

1. Change 18 to a fraction whose denomm&tor shall be T. 

2. Change 25 to a fraction whose denominator shall be 12 

3. Change 19 to a fraction whose denominator shall be 8. 

4. Change 29 to a fraction whose denominator shall be 14 

5. Change 65 to a fraction whose denominator shall be 37 

6. Reduce 145 to a fraction having 9 for its denominator 

I. Reduce 450 to twelfths. 

8. Reduce 327 to a fraction having 36 for its denominator 

9. Reduce 97 to a fraction having 128 for its denominator. 
10. Reduce 167 to eighty-ninths. 

II. Reduce 325 to a fraction whose denominator shall be 75 

CASE II , 

148. To reduce a mixed number to an equivalent improper 
fraction. 

1. Reduce 12^ to its equivalent improper fraction. 

Ahaltsis. — Since in any num- operation. 

ber there are 7 times as many 7ths 1 2 X 7 = 84 sevenths. 

M units 1, there will be 84 sev- add 5 sevenths. 

onthBin 12: To these add 6 sev- gives 12f = 89 sevenths 

entha, and the equivalent fraction ^^^ _« pq^ 
becomes 89 sevenths. Hence, 

Rule. — Multiply the whole number by the denominator : 
to the product add the numercUor, and place the sum over the 
given denominator. 

Examples. 

1. Reduce 39|- to its equivalent improper fraction. 

2. Rrcduce 112^ to its equivalent unproper fraction. 



148. How do you reauce a mixed number to an oquivabLeTLti Isa?^^^^ 
fractfon? 
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3. Reduce 427^ to its equivalent improper fraction. 

4. Reduce 6T6f^ to an improper fraction. 

5. Reduce 367yj7 to an improper fraction. 

6. Reduce 847^^ to an improper fraction. 

t. Reduce 6T426fff to an improper fraction. 

8. How many 200ths in 675^ ? 

9 How many 151ths in IST^Vr ' 

10 Reduce 149| to an improper fraction. 

11. Reduce 375f| to an improper fraction. 

12. Reduce 17494^1^1^ to an improper fraction. 

13. Reduce 4834|| to an improper fraction. 

14. Reduce 1789f to an improper fraction. 

15. In 125f yards, how many seyenths of a yard ? 

16. In 375f feet, how many fourths of a foot? 

17. In 464^ hogsheads, how many sixty-thirds. 

18. In 96^2^ acres, how many 640ths of an acre? 

19. In 984y\^ pounds, how many 112ths of a pound? 

20. In 35^^ years, how many 366ths of a year ? 

21. How many one hundred and thirty-fifths are there in 
the mixed number 87^|^? 

22. Place 4 sevena in such a manner that they shall exginai 
the number 78. 

23. By means of 5 threes write a number that is equal to 
334. 

CASE III 

149. To redace an improper fraction to an equivalent whc* 
or mixed number. 

1. In ^^ how many entire units ? 



149. How do you reduce an improper fraction to an eqniTmlent 
mixed number? 
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Analtbib. — Since there are 5 fifths in 1 nnit, opsratioh. 

there will be, in 278 fifths, m many units 1 as 5 is ^ )2t8 

coQtained times in 278, viz., 65 and J times. Henoe, 55f - 
the following 

Rule. — Dimde the numerator by the denominator, and the. 
quotient will he the equivcUetU whole or mixed number. 

Examples. 
Reduce the foUowiiig fractions to whole, or mixed nombers. 



1. Reduce ^. 

2. Reduce ^. 

3. Reduce ^^^. 

4. Reduce HIF- 

5. Reduce ^'/ pounds. 

6. Reduce ^|^ days. 

7. Reduce ^|^ yards. 

8. Reduce ^^. 



9. Reduce ^^V^ <^<^^^ 

10. Reduce ^/-. 

11. Reduce J^V^- 

12. Reduce HJIi*- 

13. Reduce ^^. 

14. Reduce VVl^- 

15. Reduce ^ViV - 

16. Reduce ^HH^V 



CASK IV. 
150. To reduce a fraction to its lowest terms. 

1. Reduce ^\ to its lowest terms. 

AiTALTSis. — ^By inspection, it is seen that isr opbrathmi. 

6 is a common factor of the numerator and ^)lV^ = M« 

denominator. Dividing by it we have j|. 
We then see that 7 is a common factor of ^/sT ^^ X* 

14 and 35: dividing by it, we have }. Now, 

2 and 5 are prime to each other; therefore, the fraction f is in 
lis I&toest terms, 

2d. The greatest common divisor of 70 and 175, is 85 (Art 119X 
if we divide both terms of the fraction by 
it, we obtain f . The value cf the fracticm 2o opBRAnox. 

Is not changed in either operation, since tiie ^)rA = i 

numerator and denominator are both di- 
vided by the same number (Art 144) : hence, 
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Rule. 

I. Divide the yiumercUor and deruyminator^ succeasivdy, bf 
all their common factors : Or, 

II. Divide the numerator and denominaior by their greoMt 
'vmmon divisor. 

Examples. 
Reduce the followii^ fractions to their lowest terms; 



1. Reduce ^. 
8. Reduce ^%. 
3. Reduce m. 
^ i. Reduce |fi|. 
6. Reduce f^. 

6. Reduce ff}, 

7. Reduce ^^fA. 

8. Reduce f f by 2d method. 

9. Reduce f^ 

10. Reduce Jg^ 

11. Reduce .^ 



14 



<l 



•I 



« 



U 



<l 



12. Reduce ^^. 

13. Reduce m. 
14 Reduce ^l^. 

15. Reduce HJf 

16. Rcfduce ^^. 
n. Reduce f^J*. 

18. Reduce ^V 

19. Reduce jjff*. 

20. Reduce ^^V 

21. Reduce ^ff^^. 

22. Reduce ^y^. 



.4 



CASE V. 
151. To reduce a compound fraction to a simple fraotioiL 

1. What is the equivalent fraction of f of 4 ? 



OFBBjnOV. 

? X 4 12 
6x I^Sb 



Analysis. — Three-fifths of $ is three times 

J of $ : 1 fifth of 4 is j*y (Art 142) ; and 8 

times ^*j is J| (Art. 139) ; hence, § of $ = jf ; 

hence, 

Rule. 

L Jff^ there are mixed numbers^ reduce them to improper 
fractions : 

II. When there are common factors in the numeraiors 
and denominators, cancel them: 

150. How do you reduce a fra4;tion to its lowest terms? 151. How 
do foa reduce a compound fraction V) Ck ^\\\v\*^ Qi^<^1 
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III. MulHply the numerators together for a new nunier' 
or, and the denominators together for a new denominator. 

Examples. 
L. Redace f of | of | to a simple fraction. 
2. Redace } of ^ of f to a simple fraction. 
3 Redace | of ^ of 2\ to a simple fraction. 
i Change | of f of f of 3^ to a simple fraction* 

5. Change ^ of } of j- of ^j to a simple fraction* 

6. What is the value of ^ of i of f of 12^ ? 

I. What is the value of f of f of 4 J ? 

8. What is the value of ^ of 7^ of 6^^ ? 

9. Reduce j^ of 9| of 6f of 2| to a whole or mixed number 
iO. Reduce |2j. of ^ of 21J to a whole or mixed number. 

II. Reduce f of f of } of ^^ of ^^ to a simple fraction. 
12. Reduce y^ of y'^ of ^^^ of f to a simple fraction. 

^3. Reduce 3f of ^ of ^^ of 49 to a simple fraction. 

CASK VI. 

152. To reduce fractions of different denominators to eqoiv* 
fractions that shall have a common denominator. 



1. Reduce }, ^, and | to a common denominator. 

Analysis. — Multiplying both terms opkeation. 

>f the first fraction by 20, the pro- 2 X 5 X 4 = 40 1st num. 
'net of the other denominators, 4 X 3 X 4 =: 48 2d num. 
lYw JJ Multiplying both terms 3 ^ 5 X 3 = 45 3d num. 
( Ae second fraction by 12, the 3 X 5 X 4 = 60 denom. 
roduct of the other denominators, 
iFes J J. Multiplying both terms of the third by 15, tlie product 

the other denominators, gives ^. In each case, both terms of 
e fraction have been multiplied by the same number ; therefore, 
value is not changed (Art 143) : hence. 

Rule. — I. Reduce mixed numbers to improper /rocivms^ 
d ooimpaund io simple fractions, when nece^^oxx^ : 
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TL Multiply the numerator of each fraction by aU the de' . 
nomirujUors except its own^ for the new numerators^ and all. 
the denominators together for a commxm denominator. 

Note — Wlicn tlie nombers are small, the work may be perfonapd 
mentally ; ihus, 

i i, I become, |g, i|, |J 5 and |, J, } become, JJ, Jg, Jt 



Examples. 
Reduce the following ft'actions to common denominatore . 

1. Bedace f, 5^, and \. \ t. Redace \ of }, and 6f. 

2. Bedace |, }, \, and ^ of 5. | 8. Redace 4|, 2|y 5^, and 5 

3. Redace 9^, 4^, 2f and f ! 9. Redace 5^, f, 3^, and a}. 



4. Redace f , |, |, J, and 2 J. 

5. Redace 2| of 3, f , ^, and f . 

6. Redace 2^ of 3|, and 4§. 



10. Redace | of 5|, and 4f 

1 1. Redace 4| of 3^, and 7f 

12. Redace G| of 2, f , 5f , andf 



NoTB. — ^We may often shorten the work of multiplying the nuner- 
ator and denominator of each fraction by such a number as will 
make the denominators the same in alL 

Rednce the following fractions to common denominators. 

1. Redace f, ^, ^, and | to a common denominator. 

2. Redace f, /]-, and f to a conunon denominator. 

3. Redace 4|, ^, and 7^ to a common denominator. 

4. Redace lOf, |, and 7^ to a common denominator. 

5. Rednce 6|, |, and 7 J to a common denominator. 

6. Redace |, \, 14^, and 3f to a common denominator. 

7. Redace ^^, f, 2|, and If to a common denominatoi; 

8. Redace f , \, \\, and J to a common denomuiator. 

9. Rednce j\, f , ^, and ^ to a common denominator. 
10. Redace 2^, 5^, ^^, and 4^ to a common denominator. 

152. How do you reduce fractions to a ocnnmon denomiiMilorT 



LBABT COMMON DENOMINATOK. 

2x3x2x3 = 3«. 
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CASS y II. 

153. To reduce fracttons to their least common denominator. 

The least common denominator is the least common multiple 
of the denominators. 

I. Redoce f, f, and }. to their least common denominator. 

Analysis. — If there are mixed nombers or oompomid fractions, 
they must be reduced. We then find the least common multiple 
of the denominators i, 6, and 9, which is 86. This nxunber is 
divided by each denominator, to ascertain by what the terms o/ 
Qie fraction must be multiplied to reduce it to 86ths. 

OPERATION. 

2 )4 . . 6 . . 9 
8 )2 . . 3 . . 9 

At • • 1 • • Of 

(36 -^ 4) X 3 = 27 1st numerator. 
(36 -5- 6) X 6 = 30 2d numerator. 
(36 -5- 9) X 4 = 16 3d numerator. 

Therefore, the fractions, reduced to their least conmion denom- 
o»tor, are 

H, if, a^d tf. 

Rule. 

I Find the least common multiple of the denominators: 
ftw toiU be the least common denominator of the fractions : 

II. Divide the least commxm denominator by the denominct 
^ of each fraction^ separately; multiply the quotient by the 
numerator and place the product over the least common de^ 
nominator; the restdts vnU be the new and equivalent frac- 
tions. 

ISSf. How do jtm reduce fica^HanB to theli least commcni ^«QistcAaD»i 

Off 



I 
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Examples. 

1. Reduce |, ^^ and ^ to their least common denominator. 

2. Redace ^, ^, and ^ to their least common denominator. 
H, Redace 2f , ^, and ^ to their least common denominator 
i. Redace 5|, 4^, and ^ to their least common denominator 

5. Redace 8^, |, and ^ to their least common denominator 

6. Redace 9y^|-, ^, and ^ to their least common denominator 
1. Redace 2^, 3^, and ^ to their least common denominator 

8. Redace 3^, ^, |, and ^ to their least common denominator 

9. Reduce f , ^, and ^^ to their least common denominator. 

10. Redace 4^, 7^, and /^^ to their least common denominator 

11. Redace 6f, 8^, and 2^ to their least common denominator 

12. Reduce y^, 2/^, and 1^ to their least common denominator 

13. Redace 5}, 6^, ^^, and ^ to their least denominator. 

DENOMINATE FRACTIONS. 

154. A DsNOicmATB Fraction is one whose unit is denominata 
Thus, f of a yard is a denominate fraction. 

CASE VIII. 

155. To change a denominate fraction from a greater onlt to 
a less. 

1. In J of a yard, how many inches ? operation. 

q 

Analysis. — Since 3 feet make a yard, it q re aq 

J yd. = J of f feet; and since 12 inches - x - X — = — 
make one foot, } yard = J of ? of y ^ ^ ^ * 

inches = V = 811 inches. ^ 311. 

Rule. 

MuUiply the fraction by the units ^ the scale, in ttfco6MJoii, 
HU you reach the required unit. 

ISi. What is a denominate fraction? — 155. How do jou 
dBDoaunate fraction from a greater to a less unit? 



COMMON FRACTIONS. 188 



CASS IX. 

156. To change a denominate fraction from a less unit to a 
greater. 

1. Reduce |- of a pound to a fraction of a ton. 

Akaltbib. — Since one pound is ^ of a quarter, J lb. = J of ^ qr.; 
and dnce one quarter is | of a cwt., } lb. = } of ^*; of ^ cwt.; and 
once one cwt. is ^V ^^ ^ ^^ 

:; lb. = - of -— of 7 of — T = —=—t ton. 
9 9 25 4 ;^0 4500 

5 

BtQe. — Divide thefraction^ thdt is, multiply the denominor 
tor by the units of tJ^e scaler in succession, till the required 
unit is reached. 

CASE X. 

157. To find the value of a denominate fraction in integers of 
lower denominations. 

1. What is the value of J lb, operation. 

Troy? 7 

12 

AnALTSIB. 1 lb. = J of y = V = g\g| 

»y 02. . , OZ. - y Ot y - 7 — «^ OZ. 9 . . 3 

pwt : 5 pwt. = J of V = -4^ = 16 20 

gr. : hence, 9)60 

Rule. — Multiply the numerator P^^* 6 . . 6 

(f the fractix)n by the units of the • 

scafe, and divide the product by the '~'Tk 

denominator ; if there is a remain- o a 

dett treat it in the same way, till " * •» P •» ©^ 

the required denomination is reached. The quotients of the 
several operations will form the answer. 



156 How do joxk change a denominate fraction from a less to a 
gxeater nnit 1—157. Sow do you find the value oi Vii ^t^iiOTSivasXft \s»jn 
tkm in Integenf of lower denominationa. 
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Examples. 

1. Redacc ^ to the fraction of a farthing. 
2 Reduce ton to the fraction of a pound. 
3. Reduct week to the fraction of a minate 

4 Reduo ^ lb. Troy to the fraction of a grain. 

5 Redo ^ i inch to the fraction of a rod. 

6 Reduce | inch to the fraction of a yard. 

7 Reduce ^ of a second to the fraction of a degree. 
8. Reduce }§ of a cubic foot to the fhu^tion of a cord. 
' K What is the value of £^ ? of J^^ ? 

0. Find the value of { mile : the ^alue of f mile, 
il. What is the value of | furlong? 

12. Reduce f penny to the fraction of a guinea. 

13. Reduce ^ farthing to the fraction of 6 guineas. 

14. Reduce -^^ hour to the fraction of 5 seconds. 

CASE zi. 

168. To reduce a compound denominate number to a fractioii 
of a given denomination. 

1. Reduce 3oz. 14pwt. 15gr. to the fraction of a pound. 

Analysis. — 8oz. 14pwt. 15gr. = 1791gr. In lib. there are 
5760 gr.; therefor© 8oz. 14pwt. 16 gr. is }?SJlb. 

Rule. — Reduce the compound number and the unit of th/6 
given denomination to the loudest unit named in either, and 
then divide the first result by the second. 

Examples. 

1. Change Tfur. 28 rd. 2 yd. to the fraction of a mile. 

2. Reduce 17s. 6d. 2 far. to the fraction of a jB. 

8. Reduce 19cwt. 3qr. 161b. to the fraction of a ton, 

358, How do you reduce a compoxmd lixnsLbeit to a fraetfoii of • 
ji^'ven denotnhmtiou ? 
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4. Redacc 9oz. 5f pwt. to the fraction of 1 lb. Troy. 

5. Redace 5 da. 16hr. 40 m. to the fraction of a week. 

6. Change 8pk. tqt. Ipt. to the fraction of a bushel. 
*l. Change 3qr. 3na. linch to the fraction of 1 yard. 

8. Change ISs. 8d. 3 far. to the fraction of £1 9s. 6d 

9. Change ^. to the fraction of £^. 
10. Change 4}d. to the fraction of £^. 

ADDITION. 

159. Addition of Fractions is the operation of finding the 
Bum of two or more fractions. 

160. The sum of two or more fractions is a number which 
contains the same fractional unit as many times as it is con- 
tained in all the fractions taken together. 

CASE I. 
161. When the fractions have the same unit. 

1. What is the sum of ^, §, |, and | ? 

Ahaltbis. — In this example the unit operation. 

of the fraction is 1, and the fractional 1 + 3 + 6 + 3 = 13 
wiit j. There is 1 half in the first, 3 hence, J^ = 6^ sum. 
hal?es in the second, 6 in the third, 
and 8 in the fourth; hence, there are 18 halves in all, equal to 6^. 

2. What is the sum of £^ and £i 7 

Analtbib. — The unit of both /rae- operation. 

tim is £1. In the first, the fractional £^ = £^ 

unit is £|, and in the second, £ j. £^ z= £^ 

^Tieae fractional units, being different, jg» _j- jgA == £L z= £\i, 
oaiiDot be expressed in one collection. 

Bat £J = £$ and £§ = £J, in each of which expressions the 

fraetiarud unit is £^ : hence, their sum is £J = £1|. 
~ 

159. What is Addition of Fractions ?~160. What is ihe biuel q;C Vira 
« more fractianB?— J5i How do jou add fractioti& ^\nO^ \^n« ^^ 
tune nnlff 
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Rule. 

^ I. WTien the fractions have the same denominator^ add 
t/ieir numerators^ and place the sum over the common de- 
nominator : 

II. When tliey have not the same denominator^ reduce 
compound fractions to simple ones^ and then reduce ofl 
to a common denominator^ a?id add a^ btfore. 

Note. — 1. Reduce each fraction to its lowest tenns before adding. 

2. After the addition is performed, reduce every result to its 
simplest form ; that is, improper fractions to mixed numbers, and the 
fractional parts to their lowest terms. 

162. When each of two fractions has 1 for a numerator. 

1. What is the sum of J and j ? 

Analysis. — Reducing to a common opmultioii. 

denominator, we find the fractions to 1,1 7 5 12 

bo ^j nnd 3*5, and their sum to be Jf. 5 t 35 35 35' 
That is, the sum of two fractions whose 

numerators are each 1, is equal to ths sum of their denominatart 
divided hy their product, 

2. What is the sum of ^ and ^ ? of ^ and ^ ? of ^ and J f 
of J and ^ ? 

3. What is the sum of ^ and 1^ ? of ^ and iV ^ ^^ i *^ 
J ? of i and } ? 

163. When there are mixed numbers. 
1. What is the sum of 12|, llf, and 15f ? 

OPERATION. 

Whole IPumbert. FraoHorui. 

2+11+15=38 f+Hf =tVj+iVs +TVV=m=118i : 

then, 38 + lfg| = 39jg|. Ans, 

162. What is the sum of two fractions when each has a nmnc^ratoi 
I f—lG3. How do you add mixed numbeTi&t 
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When there are mixed numbers, add the whole numbers 
ond the fractions separately, and then add their sum^. 

Examples. 



I. Add J, ^, ^, and ^. 
^' Add J, '^, H, H, and if. 

3. Add i, f , V^, 3^, and H- 

4. Add T-V i i and J. 

5. Add \, 4i, and f . 

6. Add /„ tV ¥, and}. 
t. Add ^7, ^, f, and ^^. 

8 Add If, ^, and i of 7. 



9. Add3ff, 7f,i}and2|| 

10. Add 2|, 4|, and f of 6,^ 

11. Add 12f, 9 J, I of 6 J. 

12. Add ,1^ of 6|and^of 7J. 

13. Add \ of 9f and § of 4f . 

1 4. Add I, T% of y*T of 8, and 2f 

16. Add 4|, T«r o^ i of ^H- 
16. Add 3f, 4f, and ^ of 16. 



n. Bought a cord of wood for 2f dollars ; a barrel of flour 
for $9f ; and some pork for |5f : what was the entire cost ? 

18. A person travelled in one day 35 J miles ; the next, 28| 
oules ; and the next 25^ miles : how many miles did he travel 
in the three days ? 

19. A grocer bonght 4 firkins of butter, weighing respective- 
ly 54{, 55|, 51/^, and 50|^ pounds : what was their entire 
weight? 

20. I paid for groceries at one time ^ of a dollar ; at an- 
other, 3| dollars ; at another, 7f dollars ; and at another, b\ 
dollars : what was the whole amount paid ? 

21. A merchant had three pieces of Irish linen ; the first 
piece contained 22^ yards ; the second 202- yards ; and the 
Uiird 2l| yards : how many yards in the three pieces ? 

22. A man sold 5 loads of hay ; the first weighed 1 8^ cwt. ; 
the second 19^ cwt. ; the third 19f cwt. ; the fourth 21 j J cwt. ; 
and the fift^ 20 }f cwt. ; what was the weight of the whole ? 

38. A farmer baa three fields ; the first coiit8A!Q& V\\ ^sjts^^ \ 
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the second 25| acres ; aud the third 46^ acres : how many 
in the three fields ? 

24. A man sold 112^ bnshels of whea,t for 250f dollars ; 
9^ bushels of com for 62} dollars ; 225^^ bushels of oats 
for ] 04} dollars : how many bushels of grain did he sell, and 

how much did he receive for the whole? 

CASE II. 
164. When the fractionB have different units. 

1. What is the sum of Jib. and f oz. ? 

Analysis. — In operations. 

I lb. there are Voz. Jib. = f X 16 oz. = V oz. 

(Art 155.) Then, V ^z. + f oz. = H^ oz. -h i§ oz. 

the units of the — ^ 02. = 13JJ oz. 
fractions being the 

same, viz., 1 oz., we reduce to a common denominator and add) 
and obtain 13 1^ oz. 

Second Method. 
—Three-fourths of f oz- = I X t^ lb. = ^Ib. 

an ounce is equal f lb. + ^ib. = ff^ lb. + ^ lb. = Hi lb 
to t\ lb. (Art. 156.) 

Then, by adding, we f^^ lb = 13^ oz. = 13 oz. 8^ dr. 

find tlie sum to be 

Thikd Method. |lb. = f X 16 oz. = VoZ.= 12oz. 12|dr. 
—Find the value fpz^--. 3 ^^ 16dr.= Vdr.= 12 

of each fractional g^m, 13 8| 

part in terms of 

integers of the lower denominations (Art 157), and then add 

Rule. 

I. Reduce the given fractions to the same unit, and then 
add as in Case I. Or, 

II. Reduce the fractions separately to integers of lower <fe- 
nommaiio7i8f and then add the denomitiote uumbers. 
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Examplea 

1. Add f of yard to | of an inch. 

2. Add together ^ of a week, } of a day, and ) of aa 



3. Add |cwt., V lb., 15 oz., | cwt., and tlb together. 

4. Add I of a pound troy to ^ of an ounce. 

5. Add j of a ton to ^ of a hundredweight. 

6. Add f of a chaldron to ^ of a bushel. 

t. What is the sum of f of a tun, and f of a hogshead of 
tine? 

8. Add 2 of f of a common year, f of f of a day, and j 
of J of I of 1 9^ hours, together. 

9. Add f of an acre, | of 19 square feet, and f of a square 
inch, together. 

10. What is the sum of -f of a yard, -f of a foot, and ^ of 
in inch? 

11. What is the sum of } of a £,^ and f of a shilling ? 

12. Add together -J- of a mile, J of a yard, and J of a foot. 

13. What is the sum of | of a leap year, J of a week, 
wid I of a day ? 

14. Add f lb. troy, \ oz. and | pwt. 

15. Add together ^^ of a circle, 3| signs, J of a degree, 
Md J of b\ minutes. 

16. What is the sum of | yd., | of f qr. and 3^ na. ? 

n. Add ^ of a cord, | cubic feet, and j of J of 24 J cubic 
feet 

18. What is the sum of f of J of 4 cords, J of ^^ of 15 
sord feet, and | of 31 J cubic feet? 

19. Add I of 3 ells English to ^^ of a yard. 

•-- ■ »^— ^^— ^ 

164. How do yon add tactionB when they have diSei^ii\, \a&L^&^ 



140 SUBTRACTION OF 

20. Add together | of 3 A . 1 R. 20 P., f of an acre, and 
i of 3R, 15P. 

21. What is the sum of ^ of a ton, ^ of a*cwt., and 

^ of an ounce? 

22. What is the sum of ^ of ] of a mile, f of a forloq; 
■^ of a rod, and J of a foot ? 



SUBTRACTION. 

165. Subtraction of Fractions is the operation of finding 
the difference between two fractional numbers. 

166. The difference between two fractions is such a nnni' 
ber as added to the less will give the greater. 

CASB I. 
167. When the unit of the fractions is the same. 

1. What is the difference between J and \ ? 

Analysis. — The unit of both fractions \b the opk&atioii. 

Raine, being the abstract unit 1. The fractional 3 1 S 
unit is aldo the same, being J in each ; hence, 4 4 ~ 4 
the difference of the fractions is equal to the 
difference of the fractional units, which is |. 

2. What is the difference between ^Ib. and § of a pound? ^ 

Analysis.— The unit in both opjbration. 

fractions is lib. The fractional 4 2 12 10 2, 
unit of the first is |lb., and of the 5 "" 3 ~ l5 "" 15 ^ 15 
second ^Ib. Reducing to the same 

fractional unit, we have ff lb. and jjlb., the difference of whidi 
is Ys\h.\ hence. 



165. What is subtraction of fractions ?— 166. What is thedifferaiM 
between two fractions ? — 167. How do you subtract when the unit nf 
the fractiouB 'iB the samet 



OOMMON FRACTIONS. 141 

Rule. 

I. Iff the fractional unit is the same in both, subtract the 
less numerator from the greater, and place the difference over 
the common denominator, 

II. When the fractional units are different , reduce to 
common denominator ; then subtract the less numerator from 
the greater f and place the difference over the common denom- 
inator. 

Examples. 



1. From f take |. 

2. From \^ take IJ. 

3. From ^ take ||. 

4. From fjf take ^gf 

5. From f take J. 

6. From |i take ^|. 

7. From |f take \i. 

8. From 37}} take } of 6|. 



9. From f take §. 

10. From \ take ^. 

11. From 25 take }}. 

12. From /j of 3 take J of J. 

13. From } of f of 7 take f . 

14. From 3f take | of f 

15. From f of 15 take J of 3. 

16. From 7} of 2 take } of J. 



17. To what fraction must I add f that the sum may be f ? 

18. What number added to 1^, will make 5 7 

19. What number is that to which if 7f be added the sum 
wiU be 171? 

20. From the sum of 3| and 10^ take the difference of 25} 
and 17^}. 

21. What number is that from which if you subtract } of 
I of a unit, and to the remainder add f of | of a unit, the 
Bimi will be 9 7 

22. If I buy I of J of a vessel, and sell } of | of my 
share, how much of the whole vessel will I have left 7 

23. A man bought a horse for } of | of f^ of $500, and 
sold hun agam for f of } of } of $1680 : what did he gain 
by the bargain f 
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24. Boaght wheat at 1| dollars a basbel, and sold H for 
2^ dollars a bushel : what did I gain on a bushel ? 

25. From a barrel of cider containing 31^ gallons, l^ p^ 

Ions wore drawn : how much was there left ? 

■I 

26. Bought 10| cords of wood at one time, and 24| oofdl ^ 
fit anotlier ; after using 1 6| cords, how much remained ? ^ 

27. A merchant bought two firkins of butter, one contain .^ 
fug 54 y^^ pounds, and the other 56f| pounds ; he sold 4^{ ^ 
pounds at one time, and 34^ pounds at another : how nunch 
had he left? I 

28. A man having $50^, expended 115/^ for dry-goods, and ; 
12J- for groceries : how much had he left? 

29. A boy having J of a dollar, gave J of a dollar for an 
inkstand, and ^ of it for a slate : how much had he left? 

30. Bought two pieces of cloth, one containing 27^ yards, ' 
the other 32 J yards, from which I sold 40|f yards : how mod 
had I left? 

168. When each fraction has the numerator 1. 

1. What is the difference between I and J? 

Analysis. — Reducing both frao- opkramoh. 

tions to a common denominator J — ^ = ^ — A^ A* 
and subtracting, we find the differ- 
ence to be ^^; that is, 

The difference between two fractioniif each of whose numer 
ators is 1, is equal to the difference of the denominator 
divided by their product. 



2 From ^ take ^. 
3. From ^ take ^. 



4. Prom T^ take ^, 

5. From ^ take ^. 



168. What is the diflferenoe when the numerator of each fraotion 
Isif 
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169. 'When there are mixed nixmbers. 

1. What is the difference between 1 6^ and 3^ ? 

Abalysib. — Smce we cannot take y*3 fi:x>m oprbatiow. 

A, we must add. mentally, 1 = ^ to the frac- 16J = 16^. 

tioD of the minuend, thus making it ^ ; 3J = 3^^. 

then ^ from ff leavep \i. We must now Toll 
cany 1 to the next figure of the subtrahend, 
and say 4 from 16 leaves 12. Hence, to subtract one mixed num- 
ber from another, 

Subtract the fractional part from the fractional part, and 
the integral part from the integral part, 

2. What is the difference between 144 and 12-/\j ? 

3. What is the difference between 115f and 39|^? 

4. What is the difference between 78^ and 4^? 
6. What is the difference between 48^ and 41J4? 

6. What is the difference between 287^ and 104^,^ ? 

CASE II. 
170. When fractions have different units. 

1. What is the difference between J of iS and J of a shil- 

BngT 

Analysis. — Eedncing to the operation. 

common unit Is., we find tlie £^ = ^ x 20s. = ^s. 

difference to be Vs. = 9s. ^s. — Js. = */8. — |s. = *^s. 

Sd. = 9f s. = 9s. 8d. 

Sboond Method.— Eedncing Js. = J X ^^ = ^^^ 

to the common unit £1, we £^ _ £^ = ^|^ — £^, 
find the difference to be £JJ = -_ £39 -- Qg^ 8(j^ 

93. 8d. 

Thibd Method. — Reduce the £^ = 10s, 

fractions to integral units, and ig. == 4d. 

then subtract as in denominate ~ds]~8d 

Qomben. 
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R\ile. 

I. Reduce the fractions to the same unit, and then «ubtrad 
as in Case I.: Or, 

II. Find the miue of each fraction in units rf lower d&, 
nominations, and then subtract as in denominate numbersm 

Examples. 

1. From I of a pound troj, take f of an ounce. 

2. From f of a ton, take | of J of a pound. 

8. From f of 4^ of a hogshead of wine, take | of } <tf • 
qnart. 

4. From f of a league, take f of a mile. 

5. What is the difference between Ifsu and } of f^df 

6. What is the difference between ||^ of a d^ree and f 
of ^ of a degree. 

7. From f| of a square mile, take 36^ acres. 

8. From f of a ton, take f of 12 cwt 

9. From If lb. troy, take J of an ounce. 

10. From 2f cords, take | of a cord foot. 

11. From ^ of a yard, take f of an inch. 

12. From ^ of | of a pound, take | of ^ of a dram, apoth- 
ecaries' weight. 

13. From a piece of ground containing 2|^ acres take lA. 
] P. and 9 square yards. 

14 A pound aToirdupois is equal to 14 oz. llpwt. 16 gr 

troy ; what is the difference, in troy weight, between the ooneo 

avoirdupois and the ounce troy? 

160. How do yea sabtract when there are mixed nnmberat 
170. What is the rule when the fractioni) have different imSta. 
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MULTIPLICATION. 

171 Multiplication op Fractions is the operation of taking 
one Domber as many times as there are nnits in another, when 
006 or both are fractional 

I. If 1 ponnd of tea cost | of a dollar, what will ^ of a 

pound cost. 

Akaltsis. — ^The cost will be equal operatioii. 

I to the price of 1 lb. taken as many || x y =" J S| = $i4' 

times as there are nnits in the maM- 
^ pHer (Art 84). 
\ One-seventh of a pound of tea will cost one-seventh as much as 

lib. Since lib. cost $|, 4 of lib. will cost \ of $| = $A (Art 
142). But 8 sevenths of lib. wiU cost three times as much as 
}; that is, $^ X 8 = il (Art. 189). Hence, to multiply one frac- 
tion by another : 

Rule. 

Cancel all /actors common to the numerator and denomr 
inaiw ; then mvMiply the numerators together for a new 
numerator, and the denominators together for a new denomr 
inotor, 

172. Principles of the operation. 

1. When the multiplier is less than 1, we do not take the whole 
of the multiplicand, but only such a part of it as the multiplier is 
«fl. 

2. When the multiplier is a proper fraction, multiplication does not 
increase the multiplicand, as in the multiplication of whole numbers. 
I^he product is the same part of the multiplicand as the multiplier 
18 of 1. 

8. When either of the fftctors is a whole number, write 1 under t 
for a denominator. 

4. \Vlien either of the &ctors is a mixed number, reduce it to an 
improper fraction. 

171. What is multipUcation of fractions? What is the rule?— 172 
What is the £m principle of the operaticm ? "Whal Vs ^<b !«ttcpsA\ 

7 
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FiTa.mples. 


1. 


Multiply } by 8. 


5. Multiply J of ^ by 36. 


2. 


Multiply ^ by 12. 


6. Multiply If of 2 J by 1( 


3. 


Multiply f J by 9. 


7. Multiply 2J of | by 70. 


4. 


Multiply ^ by 15. 


8. Multiply 4| of 8 by 36. 


9. 


Multiply 67 by 9^. 


12. Multiply 460 by 11}. 


10 


Multiply 842 by 1^. 


13. Multiply 620 by lOf. 


11. 


Multiply 360 by 12f. 


14. Multiply 1340 by 8J. 


15. 


Multiply J by 8. 


24. Multiply i of J by ^ of ^ 


16. 


Multiply 15 by f 


25. Multiply J by 16. 


IT. 


Multiply 1i by 8. 


26. Multiply 28 by /j. 


Id. 


Multiply 9i by 18J. 


27. Multiply 8^ by 15. 


19. 


Multiply 3| by 4fJ. 


28. Multiply y\ of f by iJ. 


20. 


Multiply Vi« by 9. 


29. Multiply 5J by | of 3}. 


21. 


Multiply J by |. 


30. Multiply 842J by 7^. 


22. 


Multiply 1 of f by J. 


31. Multiply 1 by f 


23. 


Multiply A by A of A- 


32. Multiply A by 7,^. 



33. Multiply y\, f^, and |j together. 

34. Multiply ^, ^\, ^, and f§ together. 

85. What is the product of \^ by f of 17. 

86. What is the product of 6 by | of 5. 

87. What is the product of | of | of 3 by 15| f 

88. What is the product of f of f by f of 3f ? 

. 89. What is the product of 5, }, f of f , and 4^ t 

40. What will 7 yards of cloth cost, at || a yard J 

41. What will 12| bushels of apples cost, at $| a bushel 

42. If one bushel of wheat costs $1J, what will f of 
basbel cost ? 
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43. If one horse eats | of a ton of hay in one month, how 
mnch will 18 horses eat m the same time ? 

44. If a man earns $1^ in one day, how much can he earn 
in 24 days ? 

45. What will 3^ yards of cloth cost, at | of a dollar a 

yard? 

46. At 116 a ton, what will |^ of a ton of hay cost? 

47. If one pound of tea costs $1J, what will 6| pounds 

006t? 

48. What will 3f boxes of raisins cost, at $2^ a box 7 

49. At 75 cents a bushel, what will -J-J^ of a bushel of com 
cost? 

60. If a lot of land is worth 175^, what will ^^ ^^ ^^ ^ 
worth? 

51. What will 17^ yards of cambric cost, at 2^ shillings a 
yard? 

52. Bought 15f barrels of sugar, at $20| a barrel: what 
M the whole cost ? 

53. If one bushel of com is worth f of a dollar^ what is j 
of a bushel worth ? 

54. If I own A of a farm, and sell ^ of my share, what 
part of the whole Taim do I sell ? 

55. I bought a book for ^^ of a dollar, and a knife for 
1^ the cost of the book : how much did I pay for the knife ? 

66. At f of fj of a dollar a pound, what will ^ of ^f of 
'pound of tea cost? 
51. If hay is worth |9| a ton, what is f of 3| tons worth ? 
68. If a man can dig a cellar in 22^ days, how many days 

« 

^ould it take hun to dig { of it? 

59. If a railroad train runs 1 mile k ^ o? «iXi \io>\x,\\«^ 
J% win it be in running lOQ^ miles ? 
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60 A owned | of a farm and sold } of his share to B, 
who sold { of what he bought to C, who sold ^ of what he 
bought to D : what part of the whole did D have ? 

61. A owned | of 200 acres of land, and sold } of his sliare 
to B, who sold 4 0^ ^^^^ ^6 bought to C : how many acres 
had each ? 

DIVISION. 

173. Division op Fractions is the operation of finding how 
many times one number is contained in another, when one or 
both are fractional. 

1. What is the quotient of J divided by ^ ? 

Analysis. — IIow many times is ^ operation. 

contained in J? If ? be divided by J "5- y = J X /j. 
14, the quotient will be _Ij- = ^. = ^ Ans, 

Since the true divisor is but } of 14, 

the divisor used is 5 times too large; hence, the partial quotient 
y'^, is 5 times too small. Multiplying this by 6, we have the true 
quotient, = ^\. This result is produced by inverting the terms oJ 
the divisor and multiplying. 

Rule. — Invert the terms of the divisor, cancel^ and prooeei 
as in multiplication. 

174. Directions for the operation. 

1. If either the dividend or divisor is a whole nomber, make i1 
fractional, by writing 1 under it for a denominator. 

2. Cancel all common factors. 

8 If the dividend and divisor Lave a common denominator, ihej 
wiL cancel, and the quotient of the numerators will be the answer. 

^ 

173. What is division of fractions? What is th« rule?— 174. Whsl 
Is the JSrst direction for performing I'he o^t^^oti*! Wli^&t the seoood' 
f^ljat the third ? What the fourth^ Vf\i«L\. X\i^ WCti*l 
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4 When either term of the fraction is a mixed number, reduce to 
the fonn of a simple fraction. 

6. If the numerator of the dividend is divisible by the numerator 
of the divisor, and the denominator bj the denominator, divide with- 
out inverting. 



Examples. 



1. Di?ide 

2. Divide 

3. Divide 

4. Divide 

5. Divide 

6. Divide 
t. Divide 

8. Divide 

9. Divide 

10. Divide 

11. Divide 

12. Divide 

13. Divide 
U. Divide 

15. Divide 

16. Divide 
n. Divide 

18. Divide 

19. Divide 
.'0. Divide 
il. Divide 

22. Divide 

23. Divide 

24. Divide 

25. Divide 



A by 6. 
H by 9. 
m by 40. 
H by 13. 
5 by T^. 
27 by |. 
iby f 
h by I 



T 

4 



5 by iSf. 

f of- f by J of f . 
i of I by t of |. 
I of I by I of |. 
66 by H- 
1000 by ^. 
125 by }|. 
4| by 5. 
9 A by 12. 
I of 16i by 4}. 
H by i of 7. 
I of 50 by 4J. 
300^ by 6}. 
4 of 3f by i% of If 
9| by 8J. 



5 
If 



Of^ 



bj 6j. 



26. Divide ^ by 4. 

27. Divide |^ by 5. 

28. Divide f§ by 8. 

29. Divide ||f by 48 

30. Divide yVs by 21 

31. Divide 36 by j%, 

32. Divide 420 by |. 

33. Divide ^^ by f. 

34. Divide ^ by y^- 

35. Divide I of f J by f^. 

36. Divide 4 by j|. 

37. Divide f of | by f of f 

38. Divide i of J of f by ^ off 

39. Divide 650 by ]^. 

40. Divide 1273 by J J. 

41. Divide 4324 by |^. 

42. Divide 6f by 8. 

43. Divide 12J by 42. 

44. Divide 3^ by 9J. 

45. Divide 100 by 4f. 

46. Divide 44Vj by ^J. 

47. Divide llli by 33J. 

48. Divide 191J by 159J. 

49. Divide 5f by | of 1^ 
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51. At \ of a dollar a ponnd, how mach batter can be 
bought for J^ of a dollar ? 

52. At } of a dollar a jartl, how much cloth can be bought 
'or J of a dollar ? 

53. If a bushel of potatoes cost | of a dollar, how man/ 
bushels can be bought for ^ of a dollar? 

54. If I of a ton of hay will feed 1 horse one week, how 
many horses will y^^j of a ton feed, the same time ? 

55. If ^ of a bushel of apples cost | of a dollar, what will 
1 bushel cost ? 

56. What will a barrel of flour cost, if ^ of a barrel cost 
^ of a dollar ? 

57. If f of a bushel of apples cost f of a dollar, what wiU 
I bushel cost ? 

58. How much molasses at ^ of a dollar a gallon, can be 
bought for 1^ dollars ? 

59. A man sold ff of a mill, which was I of his share: 
what part of the mill did he own ? 

60. What number multiplied by f, will give a product of 
15f ? 

61. What number multiplied by 5 J, will give a product of 
146? 

62. The dividend is 520J, and the quotient 36^ : what is 
the divisor ? 

63. What number is that, which if multiplied by | of ^ of 
15^, will produce ^ i 

64. If 71b. of sugar cost ^1 of a dollar, what will 1 pomid 
cost ? 

65. If 10^ lb. of nails cost ^ of a dollar, what is the price 
per pound ? 
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66. If ^ of a yard of cloth cost $3, what will 1 yard cost f 

67. A family consames 165f pounds of batter in 8^ weeks: 
how much do they consume m 1 week 7 

68. At |9f a barrel, how mach flour can be bought for 
»138| ? 

69. If a man divides $3f eqoally among 8 beggars, Low 
much does he give them apiece ? 

TO. If 8 pounds of tea cost I7f , what is the price per 
pound? 

tl. If I of a ton of hay seUs for IK^, what is the price 
of 1 ton ? 

72. If { of an acre of ground produces 84/^ bushels of 
potatoes, how many bushels will I acre produce? 

73. What quantity of cloth may be purchased for $5j^, at 
the rate of t6J a yard ? 

74. How long would a person be in traveling I25f miles, 
if he traveled Sl^ miles per day ? 

75. How many bottles, each holding 1^ gallons, can be 
filled from a barrel of wine, containing 31^ gallons? 

76. How long will it take II men to do a piece of work, 
that I man can do in I5| days ? 

77. If ^ of a barrel of flour costs 6 dollars, what is the 
price per barrel ? 

78. Eighty-one is f of how many times 8 ? 

79. Five-eighths of 48 is | of how many times 9 ? 

80. How many times can a vessel, containing f of a gallon 
^ filled from j of a barrel of 31^ gallons ? 

il. If 5 J lb. of tea cost 14 1, what is the price of 1 pound? 

82. If f of I of a ship is worth 12540, what is the whole 
vessel worth ? 

83. If ^ of I of a barrel of flour will last a family I weok, 
how long wiW Pj^ barrels last them? 
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COMPLEX fractions: 

176. A Complex Fraction is only another form of ezpressioQ 

7 

for the diyision of fractions : thns, I, is the same as { divided 

9 

by f ; and may be written, J -?- f = ||. 

176. To reduce a complez fraction to a simple fraclioD. 
I. Reduce -I to a simple fraction. 



OPKRATION. 

6| = V, and 1| = f 



AvALTBis. — Reducing the 
divisor and dividend each to 
a simple fraction, we have V 
and $. Then V divided by \ 
is equal to V >< i = V =^f 

Rule. — Beduce both terms of the fraction to simple fnno 
dons: then divide as in division of fractions. 

Examples. 
Reduce the following to simple fractions : 



1. 


Bednce !. 




i 


a. 


8 

Reduce ^ . 

1 s 
71 


3. 


Bednce l^. 
ft 


4. 


Bednce ^J» 

8 


5. 


Reduce ^. 


. 


Reduce ?i. 
12 



7. 


Reduce ^^A 
8* 


8. 


Reduce ^ . 




* 


9. 


lUiduce i_?Li&. 
tV of I'f 


10. 


Rednce J?A_ 

i of n 


11. 


Reduce ^^ .. 



*of 8}- 
12. Reduce » of A of ?l 

8 IQ jj 



175. What is a complex fraction?— 176. How do yoa reduoe a 

<xnii|>1ex to a simple fraction t 



i. 
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Applications in Fractions. 

1. What will 5^ cords of wood cost, at ^ of ^ of | of 
150 a cord ? 

2. A farmer sold | of a ton of hay for $6{ : what wonld 
"^ the price of a ton at the same rate 7 

3. A person walks 77f miles in 10^ hoars : at what rate 
is that per hour ? 

4. From the product of } and 11^, take ^, and multiply 
remainder by 2 Of. 

5. How much greater is J of the sum of J, J, |, and J, 
the sum of ^, ^, and ^ ? 

6. If I of a ton of hay is worth |7|^, what is 2} tons 
worth? 

1. If } of a dollar will pay for J of a yard of cloth, how 
yards can be bought for 111^? 

8. What is the value of 3^ cords of wood, at |4| a cord F 

9. At J of a dollar a peck, how many bushels of applci\ 
can be bought for $6} ? 

10. What is the difference between | of a league and -^ 
of a mUe ? 

11. What is the sum of 4^ miles, J of a furlong, and | 
of l\ yards ? 

' 12. At $1^ per day, how many days' labor can be obtained 
fort36f? 

13. Bought 6 J yards of cloth at |4| a yard, and paid for 
rt in wheat at $1^ a bushel ; how many bushels were required ? 

U. What number must be taken from 21}, and the ro 
n»bder multiplied by I4f , that the product shall be 100 ? 

15. Three persons, A, B, and C, purchase a piece of prop- 
erty for $6300 ; A pays f of it, B ^, and C the remainder : 

^t 18 the Talae of each one's share? 

7* 
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16. What number diminished by the difference betiK;een % 
and f of itself, leaves a remainder eqaal to 34 7 
^n. What is the sum of f of £\h, ie3|, J of ^ of f oi 
jgl, and f of f of a shilling? 

18. If \ of John's marbles is equal to \ of James*, and 
together they h*ave 56, how many has each? 

19. A person owning f of 2000 acres of land, sold } of 
his share : how many acres did he retain ? 

20. A boy having 240 marbles, divided them in the follow- 
ing manner : he gave to A, \^ to B, |^, to C, J, and to D, 
|, keeping the remainder himself: what number of marbkfl 

had each? 

21. A man having engaged m trade with $3740, found, at 
the end of 3 years, that he had gamed $156^ more than \ of 
his capital : what was his average annual gain ? 

22. Two boys having bought a sled, one pajong f of a dollar, 
and the other |^ of a dollar, sold it for ^-^ of a dollar more than 
they gave for it : what did they sell it for, and what was each 
one's share of the gain ? 

23. A farmer having 126^ bushels of wheat, sold \ of it at 
12^ a bushel, and the remainder at %\\ a bushel : how much 
did he receive for his wheat ? 

24. A man having 119^, expended it for wheat and corn, of 
each an equal quantity ; for the wheat he paid llj a bushel, 
and for the corn %\ a bushel : how much of each did he buy? 

25. Two persons engage in trade : A furnished -^ of the 
cajntal, and B, ^^ : if B had furnished $492} more, their 
shares would have been equal : how much did each furnish ? 

26. A man being asked how many sheep he had, said, he had 
them in three fields : in the first he had 63, which was I* of 
what he had in the second ; and f of what he had in the second 
was 4 times what he had in the third : how many had he iit all ? 
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DUODECIMALS. 

1*7. DuoDEGDCALS are a system of Bumbers, which arise from 
diridin^ a anit according to the scale of 12. The iiiiits 
[ dirided are, the foot in length, the square foot, and the cubic 
.foot. 

If tbo unit 1 foot be divided into 12 equal parts, each 
r part is called an inch or primes and marked '. If a prime be 

difided into 12 equal parts, each part is called a second, and 
■ marked". If a second be divided, in like manner, into 12 

equal parts,, each part is called a third, and marked '" ; and 

io OQ for divisions Rtill smaller : hence, 

I i\f of a foot = 1 inch, or prime, 1'. 

w 

[ A of A of a foot = y{^ of a foot, or 1 second, . 1". 

i 1^ of ^ of t"j of a foot = YTts ^^ a ^oot, or 1 third, . 1'" 
i 

I' If the square foot, and the cubic foot, be divided according 
to the same scale, the primes, seconds, thirds, &c., will have 
f ihe same relation to the unit and to each other, as m the 

I foot of length, 
i 

Table. 

12'" make I" second. 

12" " r inch or prime. 

12' " 1 foot. 

H^Kse : Duodecimals are denominate fractions, in which the 
pnmarj unit is 1 foot, and the scale uniform, the units of the 
scale, at every point, being 12. 

NoTB.— 1. The marks', ", '", &c., which denote the frcLcHon-ai 
^f»t^ are called induiea. 

3. Daodedmals are chiefly used in measuring Lengths, Surfaces 
V^flumes, or SoUds. 

' 197. What are duadedmsls f What are tlie uiiita ^^d»^^ \l >X^% 
I nf^i iM be divided into 12 equal parts, wbat \a ©Will "^pia^ tJiW^V 
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ADDITION AND SUBTRACTION. 

178. The operations of Reduction, Addition, Subtraction, 
Multiplication, and Dirision of Duodecimals, correspond so 
nearly with those of denominate numbers, that additional ruled 
are deemed unnecessary. 

Examples. 



1. In 86' how many feet? 

2. In IbO" how many ft.? 
3 In 3t000'"howmanyft.? 



4. In 6T' how many feetf 

5. In 470'" how many ft. f 

6. In 375" how maoyft.? 



7. What is the sum of 8 ft. 9' 7" and 6 ft. 7' 3" 4'"? 

8. Find the difference between 32 ft. 6' 6" and 29 ft. V" 

9. Add together 9 ft. 6' 4" 3'", 12 ft. 2' 9" 10"', 26ft.O' 
.V, and 40 ft. 1' 0" 3'". 

10. What is the sum of 125 ft. 0' 6", 45 ft. 11' 0" 2'", 
and 12 ft. 6'? 

11. What is the sum of 84 ft. 7', 96 ft. 0' 11", 42 ft. 6' 9' 
10'", and 5' 7" II'"? 

12. From 127 ft. 3' 6" 4"' 11'"', take 40 ft. 0' 10" 7'" 5"" 

13. What is the difference between 425 ft. 9' 10" and 107 ft 
10' 9" 8'"? 

14. What is the sum and difference of 325 ft. 7' 6" 2'" ft"^ 
217 ft. 10' 9"? 

MULTIPLICATION. 

179. MuLTiPUCATioN of DUODECIMALS is the operation of &oSr 
ing the superficial contents and the contents of volume, wheP 
the linear dimensions are known. 

K 1 inch be divided into 12 equal parts, what is e«eh part eaUed? 
If the seoond be divided in like manner, what is each part called? 
What are indices? For wliat are duodecimals osed? — 178. How ai© 
the fondamental operations performed? — 179. What k multiplkatloo 
of duodedmals f How are U\e ArTeas oV ^s^arct found? How am ib* 
oonteute of roJiim^^ fo»u«\7 



MDLTIPLICATION. 



167 



Tbe Eoperiiraal coDteota, or area of BgnrcB, arc fonnd bj 
mnltiplyiag the lei^th and breadth ti^ther. 

The contents of volame or cubical contents, are found by mul- 
tipIfiDg together the length, breadth, and height 

ISO. Priuclploa of tha MolUpUcation. 

I. Feet nidtiplied by feet, give square feet. 
i. Feet X Primee = 1 ft. x ^V ft- = t'i *1- ft-> °' primes. 
t, Priinea x Primee = y^ A. x ,^ ft. = fjj eq. tt, or seconds, 
t Frimee x Seconds = ^ ft. x |-J, ft. = -j-^a sq. ft., or thirds. 
i. Seoonds x Seconds = ^J, ft. x yh ft- = iiUi *q- ft-, or fimrthit 
From the forgoing, we have the following [irinciplcs : 
Ihe iTtdex of any product is equal to Ihe sum of the in- 
iicei of (he factors. 



181. To find the iqnars meainr 
t. Find the sqnare measore of 
kA 3 feet wide. 



, or area of a antface. 
1 floor that is 9 feet lon^ 



NoTB.— A SqoAitB is ft flgan 
■ogka to eaeh other. 

Analtbib. — Draw an horizontal line 
■od la; off eqnal parts, each de- 
^'Asg a foot. Then draw a second 
MiODta] line perpeadicnlar to it, 

Md l»j off 6 equal parte, each denot- 
'ng a fbot. Throngh the points of 
'li'iaoo of the first line draw paral- 
Ws to the second, and through the points 



bounded by fonr equal sldee at right 






f dmsion of the 



IBO. Wbat are the five principles of tuultlplicaUon T What la Ibo 

tie for tlie indices T What is the rule for the mnltipIiCBtion of duo- 

1. WLal i> lIiB rule fot finding Am Wv^iKtft "c 
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Mcond line drkw parallela lo the Srat: Qkera wiU thus be funned a 
nnmber of smsll squares. 

The number of eqoares in the first row will be equal to t, tlit 
□umber of linear units in the first line; and the number of ruK> 
will be equal to riz, the number of units in the aecond line: ther*- 
fore, the whole number of sqnares will be equal to 9 x S =-6L 
Bencc. to find the area, or measure, 

Multiply the length by Ihe breadth, and the pnduct lotU b$ 
the number gf square. 

NoTB. — The equaM which la the unit oT anrfiee, fa the aqnaie d*- 
acribed on the unit of lengtli. If the nnit of length is a loat, the 
unit of Eorfacu is 1 equare foot — if 1 yanl, the nnit of bdt&ob ia 1 
Bqnare pud. Sx. 

182. To find the Cubic Heaanre of a Volnme or Solid. 

I. What is the cnbic measare of a block of marble that ii 
9 ft. long, 6 ft. wide, and 4 ft, thick T 

KoTR. — A Ctms is a figure bounded b^ eix equal aqnarea at rig^ 
allies to each other, called faea; and the udee of the aqnaies an 
the edge* ct the cube. 



As»LTBi9. — Tlie fece on which 
the block stands, is called its iatr. 
the area of which is equal to 9 x 6 
<=&4 eq. fL 



If DOW jou take &4 equal cubes, of 1 foot each, the; can 
be placed side bf side on the ha!«, and will form a block of 
marble » ft long, e ft wide, and 1 foot thick. If you place 
a second tier, the block will be 2 feet thick ; a third tier will 
make it S feet thick, and so on, for any number of tiers: 
hence, the contents of the block, that is four feet thick, arc 



181. Bow dn jnu find the rab'tc menanre of a mlntne or arUdl 



IBPT 


OFERATION. 


8 ft. 


9' 


5" 


3 


6' 




4 


4' 


8" 6"V 


26 


4 


3 



nt 
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Rule.— if uZ^ipZi/ the lengthy breadth, and thickness togothrr 

183. When the Dimensioiui are in feet and 12ths of a foot. 

Multiply 8 ft.. 9' 6" by 3 ft. 6', and then the product by 
3 ft. 6'. 

AiTALTflis.— First multiply 8 ft. 9' 
5' by C. Since 6" =^1^ ft., and 6' = 

.^ ft, 5" X 6' = jU X a = T?h sq. 

H, or 30 thirds. Since 12'" = .1", 
80'" ^12 = 2" and 6'" over, which 
write down. 

Then 9' x 6' = ^ x /^ = fVV sq- ft-i 
or 64", to which add the 2" found 

in the last product, making 56". Then, 30 sq. ft. 8' 11" 6 
since 12" = 1', 66" 4- 12 = 4' and 8" 
oyer, which write down. 

Then 8 feet x 6' = 8 ft. x V*^ ft. = \\ sq. ft., to which add 
the 4' from the last product, making 52'. Then, since 12' = 1 
Bquare foot, 52' — 12 = 4 sq. ft and 4', both of which set down. 

We next multiply, in the same manner, by 3 feet, giving a 
product of 26 sq. ft. 4' 8". The sum of the partial products, 80 sq. 
ft. 8' 11" 6'", is the first required product. 

Now, multiply by 2 ft. 6'. 

First, 6'" X 6' = T^\, sq. ft. X A ft. 
= nVjF cu. ft. = 86"" cu. ft. = 3'". 
Then 11" x 6' = yVV sq- ft- ^ tS ft- 
= Y$|, cu. ft. and three added from 
fte last product gives 69'" = 5" and 
•"'over, which write down. 

Then 8' x 6' = x\ sq. ft. x ^ ft 
= jVi cu. ft. = 48", to which add 76 cu, ft. 10' 4" 9'" 
5* from the last product, gives 53" = 
*' uid 6" over, which write down. 

Then, 80 sq. ft. x ^^ ft. = VV = ^^^'i ^ ^^^^h add 4 from the 
'wt product making 184' = 25 cu. ft. and 4'. 'Keiil^ tw^'^^nVj \i^ 
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OPERATION. 




30 


sq. 


ft. 


8' 


11" 


6'" 


2 






6' 






15 






4' 


5" 


9'" 


61 






5 


11 
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2 feet, giving the partial product 61 ca. ft 5' 11"; and the sum 
76 cu. ft. 10' 4" 9"' is the entire product, in cubic feet and 12th8 of 
cubic feet. 

Rule. — I. Place the midUpUer vnder the mtdtiplicand, so 
thai tinits of the name order shall fall in the same column 

II. Multiply the multiplicand by each term of the multiplier 
in s^iccession, beginning with the lowest unit of each, and 
make the index of each product equal to the sum of the inr 
dices of the factor !i : 

III. Reduce each product^ as it arises^ to the next higher 
unit ; write down the remainder, and carry the quotient to 
the next product : 

IV. Find the sum of the several products. 

Examples. 

1. How many cnbic feet in a stick of timber 12 feet 6 
mches long, 1 foot 5 inches broad, and 2 feet 4 IdcImb 
thick? 

2. Multiply 9 ft. 6' by 4 ft. V. 

3. Multiply 1 2 ft. 5' by 6 ft. 8'. 

4. Multiply 35 ft. 4' 6" by 9 ft. 10'. 

6. What is the product of 45 ft. 4' 3" by 12 ft. 2' 9" 1 

6. What is the product of 140 ft. 0' 2" 4"' by 20 ft. 10'! 

7. What is the product of 279 ft. 10' 6" by 8' 4" ? 

8. What are the contents of a board 14 ft. 6' 3" long, and 
2 ft. 9' wide ? 

9. How many square feet in a floor 18 ft. 9' long, and 15 ft 
10' wide ? 

10. How many square yards in a ceiling 70 ft. 9' long, and 
12 ft. 3' wide ? 

11. How many square feet are there in a ceiling whose 
length is 75 feet, and width 42 feet ? 

12. How many square yards are there in a lot of groimd 
whose length is 118 feet, and width 25 feet? 

13. How many square feet are there in a board whoor 
lengrth is 18 feet, and broad th 14 inches? 
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14. What is the cost of painting the side of a house that is 21 
high and 22 feet wide, at 40 cents per square yard? 

15. How many acres are there in a field whose length is 
45 rods, and width 37 rods? 

16. What is the area of a piece of ground that is 112 ft 
5 in. long, and 2Tft. 9 in. wide? 

n. How many flagstones, that are 4 ft. 6 in. by 4 ft., 
wiD be required to cover a walk which is 6 ft. 9 in. wide and 
264ft. long? 

18. What will be the cost of paring a yard 64 ft. 6 
Mjnare, at 5 cents a square foot ? 

19. What are the cubic contents of a block of marble 6 ft. 
9' long, 4ft. 8' wide, and 2ft. 10' thick? 

20. There is a room 97 feet 4' around it ; it is 9 feet 6' 
high: what will it cost to paint the walls, at 18 cents n 
square yard ? 

21. What is the cubic measure of a pile of wood that is 
18 ft. long, 7 ft. high, and 4 ft. wide ? 

22. How many cords are there iu a pile of wood that is 
48ft. long, 9ft. high, and 3ft. 6 in. wide? 

23. A gallon contains 231 cubic inches : how many gallons 
of air are contained in a room, which is 21 ft. 6 in. long, 15 ft. 
wide, and 10ft. high? 

24. A common brick is 8 in« long, 4 in. wide, and 2 in. 
^ck: how many bricks are there in a pile, whose height is 
12fi 4in.y width 8 ft. and length 15 ft. 9 in., supposing no 
waste space? 

25. A ditch surrounds a plot of ground which is 240 ft 
H, and 164 ft. wide. The ditch is 3 ft. 6 in. wide, and 6 ft 

in. deep. What is the cubic measure of the ditch? 

26. How many cubic feet of wood in a pile 36 ft. 5' long 
6 ft. 8' high, and 3 ft. 6' wide? 

27. What will a pile of wood 26 ft. 8' long, 6 ft. 6 in. 
Mgh, and 3ft. 3' wide cost at ^3.50 a cord? 

28 How many ciihlc yards of earth weie flivx^ tic>\a ^ ^^"csct 
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which measured 38 ft. 10' long, 20 ft. 6' wide, and 9 ft 4' 
deep? 

29. At 16 cents a yard, what will it cost to plaster a room 
22 ft. 8' long, 18 ft. 9' wide, and 11 ft. 6' high? There are 
to be deducted 8 windows, each 6 ft. 4' high, and 2 ft. 9' wide • 
2 doors, each 7 ft. 6' high, and 3 ft. 2' wide; and the base 
monlding, which is 1 foot wide? 

DIVISION. 

184. Division of Duodecimals is the operation of finding 
from two duodecimal numbers a third, which multiplied by the 
first, will give the second? 

1. The floor of a hall contains 103 sq. ft. 4' 6" 8'" 4*^, and 
is 6ft. 11' 8" wide : what is its length? 

Analysis. — The opbration. 

units of the dividend ft. sq.ft. ft. 

are square feet and 6 IT 8" ) 103 4' 5" 8'" 4''(U 9' 11" 
fractions of a square 97 7' 4" 



5 9' 1" 8'" 
5 2' 9" 0'" 



foot The units (;f 
the divisor arc linear 
feet and fractions of 
a linear foot 6 4 8 4*' 

First, consider how 6' 4" 8'" 4** 

often the first two 

parts of the divisor are contained in tlie first part of the dividend. 
The first two parts of the divisor are nearly equal to 7 feel^ and 
this is contained in 103 sq. ft 14 times and something over. 
Multiplying the divisor by this term of the quotient and sabtrac^ 
ing, we find the remainder 5 ft. 9' 1", to which bring down 8*^. 

rl'ext, consider how many times the first two parts of the divisor, 
(equal to 7 feet nearly) are contained in the first two parts of the 
remainder, reduced to the next lower imit; that is 5 ft 9' = 69. 
Multiplying the divisor by the quotient figure 9', and making tibe 
»nil)traction, we have 6' 4" S"\ to which bring down 4", 

184. What is the division of duodecimals? How is it performeclt 
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Oondder, again, now often, nearly^ 7 feet is contained in 6' 4" 
= 76". Multiplying the divisor by the quotient 11", we find a 
•Todact equal to the last remainder. Hence, 

The process of division is the same as that in other de- 
miiruUe number s^ except in the manner of selecting the 
(iwtient figure, 

185. Principles of the operation. 

Notes. — 1 If the integral unit of the dividend and divisor is the 
^e, the unit of the quotient mil be abstract. 

2. If the unit of the dividend is a superficial unit, and the unit 
rfthe divisor a linear unit, tJie unit of tJie quotient mil he linear. 

3. If the nnit of dividend is a unit of volume, and the unit of the 
Ansor linear, the unit of the quotient loiU be swpe^'ficial. 

i. If the unit of the dividend is a nnit of volume, and the unit of 
^^ divisor superficial, th^ unit of the quotient will be linear 

Examples. 

1. Divide 29 sq. ft. 0' 4" by 6 ft. 4'. 

2. Divide 50 sq. ft. 0' 10" 6'" by 9 ft. 6'. 

3. What is the length of a fioor whose area Is 1176 sq.ft. 
r 6", and breadth 24 ft. 3' ? 

4. A load of wood, containing 119cu.ft. 2' 6" 8'", is 3 ft. 
*' high, and 4 ft. 2' wide : what is its length ? 

5. In a granite pillar there are 105 cu. ft. 5' t" C'; it 
is 3 ft. 9' wide, and 2 ft. 3' thick : what is its length ? 

6. There are 394 sq. ft. 2' 9'' in the floor of a hall that 
is 10 ft. V wide : what is its length ? 

1. A board It ft. 6' long, contains 27 sq. ft. 8' G'^ : what 
is its width 7 

8. Prom a cellar 42 ft. 10' long, 12 ft. 6' wide, were thrown 
158 cu. yd. 17 cu. ft. 4' of earth : how deep was it ? 

3. A block of marble contains 86 cu. ft. 2' V 9'" 6*\ It 
» 4ft. 8' wide and 2ft. 10' thick: what is its length? 

185. What are the principles of the opeialVoivl 
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DECIMAL FRACTIONS. 

186. There are two kinds of Fractions in general nse : Gw 
MON Fractions and Decimal Fractions. 

A Common Fraction is one whose unit is divided into any 
number of equal parts. 

A Decimal Fraction is one whose unit is divided according 
to the scale of tens, 

187. If the unit 1 be divided into 10 equal parts, each part 
is called one-tenth. 

If the unit 1 be divided into one hundred equal parts, or 
each tenth into ten equal parts, each part is called one-hunr 
dredth. 

If the unit 1 be divided into one thousand equal parts, (^ 
each hundredth into ten equal parts, the parts are called ihoy^ 
sandthSf and we have like expressions for the parts, when tbe 
unit is further divided according to the scale of tens. 



These fractions may be written thus: 




• 

Three-tenths, 


ft 


Seven>)lr-tenths, 


1^. 


Sixty-five hundredths, • - - 


65 


215 thousandths, .... 


^V>^^ 


1275 ten-thousandths, - - . 


■ iWn'^f 



From which we see, that the fractional unit of a decimal iB 
one of the equal parts arising from dividing the unit I accord 
ing to the scale of tens : hence, it is one-tenth, one- hundredth 
one-thousandth, &c. 

188. A Decimal Number, or decimal^ is one which contains 
a decunal unit. 

189. A Mixed Decimal, is one composed of a whole nnm^ 
her and a decimal. 
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Notation and Numeration. 

IdO. The denominiLtora of decimal fractioiiB are seldom 
nittea. The fractions are ezpreseed by meanB of a perioil, 
placed at the left of the numerator, called the decimal point (.) 

Tliiu, ^ is writteD .3 

■fA " -66 

«A " -216 

iWA " UK 

Hit denominator, howerer, of every decimal, is always nn- 
il«stood: 

It is the imU 1, with as many ciphers annexed <a there 
•re places of figures in the decimal. 

The place next to tbe decimal point is called the place of 
Imft*, and its unit is 1 tenth ; the next place, at the right, 
is the place of hundredths, and its nnit is 1 hundredth j the 
■Kit is the place of thousandths, and its unit is 1 thousanUtli ; 
>nd sunilarly for places still to tbe right. 

Dectmal Niuneration Table. 



iiiim 

S B H H 3 a H 

4 is read 4 tenths. 

.64 " 64 bnndredths. 

6 4.... " 64 thonaandths. 

. S 1 5 4 . . . " 6754 ten-thoDsandths. 

.0 1 S 3 4 . . " 1234 hondred-thousandtha. 

.001654. " 7654 millionflB. 

.0048604 " 43604 ten-iralWonftva. 



NoTK. — Decimal tmMone are nnmenited bom left to riglit; Ihi 
UtUA*, hundredths, thovsajidthM, £c Thoy ue read 4 tenths, N ho 
dredtbs, G4 thouBAndtLB, kc 

Wbole numbarB and deomiab wrltton togathsr. 

Whole numherB. Deeimal*. 



I I 



ill'lliillltilll 

i2031451. 2043018 



1. That the denominator belonging to an; decimal fraction is 1> 
with aa man; cipben annexed as tliere are placeo of figoree in tte 
dpctmal. 

2. TliRt the unit of any place ia ten times as great as the nnlt (^ 
tlio next place to the right — the same as in whole Dniuben; henWi 
whole QumlierH imd decimals may be wntten together, b; phudng (be 
dedmnJ p<Nnt bctneen tliem. 

186. How man? kinds of fractions are thereT What are thejl 
What is a common fraction f What is a decimal fraction ?— 187. When 
the unit 1 Is divided into 10 equal parts, what is each part callsdl 
What is each part called when it is divided into 100 equal partst 
When into 1000? Into 10.000? &c. How are dadmal baction 
formed!— 188. What is a decimal number?— 189. What Is a mixed 
decimal? — 190. Are the denominators of dedmal fractiona graieTall; 
set down? How are the fractions eipressedt la the donominatca 
understood? Wliatisit? What is the place next the dedmal point 
called? What is lis unit? What is the neit phxce caUed? What la 
its imit? What jfl the third place called ? What la ita unit *, Which 
way are dedmala numerated and read? — 191. What are tha two prin 
dplee of decimala 1 
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192. Rule for Writing Decimals. 

Write the decimal as if it mere a whole number^ prefixing 
08 many ciphers as are necessary to make its right-hand fig- 
ure of the required name. 

193. Rule for Reading Decimals. 

Bead the decimal as though it were a whole number 
(Ming the denomination indicated by the lowest decimal unit 

Examples. 
Write the following common fractions decimally : 
:i.) (2.) (3.) (4.) (5.) 

(6.) ' (7.) (8.) (9.) (10.) 

maj h^ Mo mn 12-w. 

Write the following numbers in figares, and numerate them ; 

1. Twenty-seven, and four-tenths. 

2. Thirty-six, and fifteen-thousandths. 

3. Ninety-nine, and twenty-seven ten-thousandths. 

4. Three hundred and twenty thousandths. 

6. Two hundred, and three hundred and twenty millionths. 

6. Three thousand six hundred ten-thousandthvS. 

7. Five, and three-millionths. 

8. Forty, and nine ten-milliouths. 

9. Forty-nine hundred ten-thousandths. 

10. Fifty-nine, and sixty-seven ten-thousandths. 

11. Four hundred and sixty-nine ten-thousandths. 

12. Seventy-nine, and four hundred and fifteen millionths. 

13. Sixty-seven, and two hundred and 27 ten-lOOOths 

14. One hundred and five, and ninety-five ten-millionths. 
16. Forty, and 204 thousand millionths. 

Its. WliAt is the mle for writing decimals 1—1^^, N7\uaX \^ V\k<6 
ule for reading dedmalM 
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UNITED STATES MONEY. 

194. The denominations of United States Money correspc 
to the decimal division, if wc regard one dollar as the wa 

For, the dimes are tenths of the dollar^ the cents are fci 
dredths of the dollar , and the miUs, being tenths of a a 
are thousandths of the dollar. 

Examples. 

1. Express $3t and 26 cents and 5 mills, decimally. 

2. Express IH and 5 mills, decimally. 

3. Express 1215 and 8 cents, decimally. 

4. Express $275 5 mills, decimally. 

5. Express $9 8 mills, decimally. 

6. Express $15 6 cents 9 mills, decimally. 

7. Express $27 18 cents 2 mills, decimally. 

8. Express $3 5 cents 9 mills, decimally. 



ANNEXING AND PREFIXING CIPHERS. 

195. Annexing a cipher is placing it on the right of 
number. 

If a cipher is annexed to a decimal it makes one more 
dmal place, and therefore, a cipher must also be added 
the denominator (Art. 190). 

The numerator and denominator will therefore have h 



194. If the denominations of Federal Money be oxpra ae o d decimi 
what is the unit? What part of a dollar is 1 dime? What par 
a dune is 1 centi What part of a cent is a mill? What part < 
dollar is 1 cent? 1 mill? — 195. W'^en is a cipher annexed to a n 
ber? Does the annexing of ciphers to a decimal alter its value? "V 
noi? What does five-tenths become by annexing a dpheor? W 
by Annexing two dpheis? Three c\i?\iotft1 
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multiplied by the same number, and consequently the value of 
the fraction will not be changed (Art. 143) : hence, 

Annexing ciphers to a decimal does not alter its value. 

Take as an example, .5 = ^. 

If we annex a cipher to the decimal, we at the same time annex 
one to the denominator; thus, 

.5 becomes .50 r=r -^^ by annexing one cipher. 
.5 becomes .500 = yVy^ ^J annexing two ciphers, 
.5 becomes .5000 = iVoVo ^0' annexing three ciphers. 

196. Prefixing a cipher is placing it on the loft of a number. 

If ciphers are prefixed to a decimal, the same number of ciphers 
ninst be annexed to the denominator ; for, the denominator must 
always contain as many ciphers as there are decimal places in the 
Duinerator. Now, the numerator will remain unchanged while 
tlie denominator will be increased ten times for every cipher 
annexed ; and hence the value of the fraction will be diminished 
ten times for every cipher prefixed to the decimal (Art. 142): 
hence, 

Prefixing ciphers to a decimal diminishes its value ten times 
/w every cipher prefixed. 

Take, for example, the decimal .3 = •^. 

.3 becomes .03 = -^^ by prefixing one cipher ; 
.3 becomes .003 = xfrir by prefixing two ciphers; 
.3 becomes .0003 = y^foTT ^J P^'^fixing three ci[>hcrs : 

itt which the fraction is diminished ten times for every ciphcf 
prefixed. 



IW. When is a cipher prefixed to a number? When prefixed to a 
tomal, doee it increase the numerator ? Does it incieaa^^ \\x^ ^^vxssvfic 
inator ? What effect, then, haa it on the value oi tlie decm«X\ 
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197. Anal3r8l8 of decimals. 

Analyze 62.25. It is composed of 6 tens, 2 nnits, 2 tenthfl, 
and 5 hundredths ; or it is composed of 62 units and 25 him- 
dredths ; or of 622 tenths and 5 hundredths ; or 6225 hnn- 

dredtlis. 

N(frB —Left it be ramembered that a fractional unit ot any one 
(ilaee is |^ of the unit of tlie place next on the left, or ^^ of the 
imii which is 2 phu»8 to the left, or -,;jVff ^^ ^^ fractional unit, 
which is three places to the left 

ADDITION OP DECIMALS. 

198. AnnrnoN of Degdials is the operation of findii^ the 
fmm of two or more decimal numbers. 

It must be remembered, that only units of the same raloe 
can be added together. Therefore, in setting down dedmal 
numbers for addition, figures haying the same miit yaloe most 
be placed in the same column. 

The addition of decimals is then made in the same manner 
as that of whole numbers. 

I. Fuid the sum of 87.06, 327.3, and .0567. 

Analysis. — Place the decimal points in the same gi* a^ 

oolrnnn : this brings units of the same value in the gqi. ^ 

same column: then add as in whole numbers: 
hence, 



.0567 



Btile. 



414.4167 



L Set down the numbers to he added so that figures (f 
Hie same unit value shaU stand in the same column : 



108. What is addition 7 What parts of a unit may be addod to 
geiherT How do 70a set down the nnmbera for additkmt How will 
I3ie decimal points &117 How do yon then add? How maaj deefanil 
places do you point off in the sum 7 
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U. Add OS 171 simple numbers, and point off in the sum, 
from the right hand, a number of places for decimals equal 
to the greatest number of places in any of the numbers 
added. 

Proof. — The same as in simple nam1>ers. 

Examples. 

1. Add 6.035, 163.196, 445.3U1, and 91.5T54 together 

2. Add 465.103113, .18012, 1.34916, .3549, and 61.11. 

3. Add 57.406 + 9r()()4 + 4 -f .6 -f .06 -f .3. 

4. Add^^9 + 170436 + .4 + .05 + .04T. 

5. Add .0049 + 49.0426 4- 37.0410 + 360.0039. 

6. Add 5.114, 3.456, .543, 11.4957 together. 
T. Add 3.154, 41.5, .00851, 31.5 together. 

8. Add 54.34, .315, 14.195, 1.5 together. 

9. Add 11.25, 1.149, 1159.5, 3.1 together. 

10. Add 315.94, 5.132, 14.315, 1.5 together. 

11. Add .005, .0051, 31.008, .00594 together. 

12. Required the sum of 9 tens, 19 hundredths, 18 thoi> 
sandths, 211 hundred-thousandths, and 19 millionths. 

13. Find the sum of two, and twenty-five thousandths, five 
and twenty-seven ten-thousandths, forty-seven, and one hun- 
dred twenty-six millionths, one hundred fifty," and seventeen ten- 
nu'Uiouths. 

14. Find the sran of three hundred twenty-seven thousandths, 
fifty-six ten-thoasandths, four hundred, eighty-four millionths, 
and one thousand five hundred sixty hundred-millionths. 

15. What is the sum of 5 hundredths, 21 thousandths, 476 
hnndred-thonsandths, 190 ten-thousandths, and 1*219 ten-mil- 
lloDths? 

16. What Is the sum of 25 dollars 1^ ceiit^ ^ tcl\\\^, ^ ^^* 
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Inrs 8 cents, 12 dollars 7 dimes 4 cents, 18 dollars 5 dimes 8 
mills, and 20 dollars 9 mills ? 

n. What is the sura of 126 dollars 9 dimes, 420 dollars 
15 cents 6 mills, 317 dollars 6 cents I mill, and 200 dollani 
4 dimes 7 cents 3 mills? 

18. A man bought 4 loads of hay, the first contained 1 ton 
2c thousandths ; the second, 997 thousandths of a ton ; the 
third, 88 hundredths of a ton ; and tiie fourth, 9876 teo- 
thousandths of a ton : what was the entire weight of the four 
loads ? 

19. Paid for a span of horses, $225.50 ; for a carriage, 
1127.055; and for harness and robes-, $75.28:^ what was tk 
entire cost ? 

20. Bought a barrel of flour, for 19.375 ; a «ord of wood, 
for $2.12^ ; a barrel of apples, for $1.62^ ; and a quarter uf 
beef, for $6.09 : what was the amount of my bill ? 

21. A farmer sold grain as follows: wheat, for $296.75; 
corn, for $1 -26.121; oats, for $97.37^; rye, for $100.10; and 
barley, for $50.62^ : wliat wa,s the amount of his sale ? 

22. A person made the following bill at a store : 5 yanla 
of cloth, for 8;l 6.408; 2 hats, for $4.87J ; 4 pairs of shoes, 
for $6 ; 20 yards of calico, for $2,378 ; and 12 skeins of silk, 
for $0.62^ : what was the amount of his bill ? 

23. What is the sum of $99 87 cents 5 mills ; $87 6 cents 
18 mills ; $59 42 cents 20 mills ; $60 49 cents 16 mills ; and 
$21 29 cents 13 mills? 

24. What is the sum of $97 4 mills ; $25 19 mills; $05 95 
cents 6 mills ; $4 87^ cents 3 mills ; and $55 14) cents 9 
mills ? 

25. Mr. James bought of Mr. Squires, the grocer, the fol 
lowing articles : a bag of coffee, for $37,874 ; a chest of tea, 
for $50,009 ; a barrel of sugar, for $19 4 cents and 6 mills; 
and 9 gallons of wine, for $27 69 cents and 15 mills : what 
was the amount of his bill 2 
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SUBTRACTION 

11>9. Subtraction of Decimai.s is the operation of finding 
the (iiffercnre between two dcciraai numbers. 

1. From 6.304 take .0563 

Analysis. — In this example a cipher i8 annexed operatioii. 

to die minuend to make tlie number of deciuuU n on i a 

pliuea equiU to the number in the f^ubtrahend. 0563 

This does not alter the value of the minuend _! 

(Art. 1'j5): hence, 6.2477 

Rule. 

I. WrifH the letis mtmln'r tnnirr llie grrater, m that figures^ 
of the. name unit value nhall fall in the ,^anie column : 

II. Subtract a.s in i<im]tle ntimlnr.^^ and point off the deci- 
»ia/ plotjcs in the remainder, as in addition. 

Proof. — Same ;us in simple immbcrs. 

Examples. 

1. FVom 875.05 take .0467. 

2. From 410.0591 take 41.496. 

3. From 7141.604 take .09046. 

4. Required the difference between 57.49 and 5.768. 

5. Wliat is the difference between .3054 and 3.075? 

6. Required the difference between 1745.3 and 173.45. 

7. What is the difference between seven-tenths and 54 teii- 
thonsandths ? 

8. What is the difference between .105 and 1.00075 ? 

9. What is the difference between 150.43 and 754.355 ? 

10. From 1754.754 take 375.49478. 



199. What is subtraction of decimal fractions? How do you set 
lown the numlwrs for subtraction? How do you then subtract 1 
low many decimal places do jou point off m live Tvim!WLTi^v^\*l "WVvTsJk 
< the liTOofi 
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11. Take 15.304 from 115.01. 

12. Required the difference between 17.541 and 35 49. 

13. Required the difference between t tenths and 1 mil- 
lionths. 

14. From 396 take 67 and 8 ten-thousandths. 

15. From 1 take one-thousandth. 

16. From 6374 take fifty-nine and one-tenth. 

17. From 365.0075 take 6 millionths. 

18. From 21.004 take 98 ten-thousandths 
19 From 260,3609 take 47 ten-millionths. 

20. From 10.0302 take 19 millionths. 

21. From 2.03 take 6 ten-thousandths. 

22. From one thousand, take one-thousandth. 

23. From twenty-five hundred, take twenty-five himdredthB. 

24. From two hundred, and twenty-seven thousandths, take 
ninety-seven, and one hundred twenty ten-thousandths. 

25. A man owning a vessel, sold five thousand seven hun- 
dred sixty-eight ten-thousandths of her : how much had he 

left ? 

26. A farmer bought at one time 127.25 acres of land ; at 
another, 84.125 acres ; at another, 116.7 acres. He wishes to 
make his farm amount to 500 acres : how much more must he 
purchase ? 

27. Bought a quantity of lumber for 1617.37^, and sold 
it for $700 : how much did I gain by the sale ? 

28. Having bought some cattle for $325.50 ; some sheep 
for $97.1 2|; and some hogs for $60.87| ; I sold the whole 
for $510.10: what was my entire gain? 

29. A dealer in coal bought 225.025 tons of coal : he 
sold to A, 1.05 tons ; to B, 20.007 tons ; to C, 40.1255 tons; 
and to D 37.00056 tons: how much had he left? 

# 

30. A man owes $2346.865 : and has due him, fh>m A, 
$1240.06 ; and from B, $1867.98i : how much will he have 
left after pnyUig his debts? 
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MULTIPLICATION. 

iOO. MuLTiPUGATioN of dedmals is the operaiioQ of taking 
one munber as many times as there are units in another, wheo 
oiie or both of the factors contain decunals. 

I. Multiply 8.03 by 6.102. 

)PIRAnOH 

Abaltsis. — If we change 8.03 = ^riv = iJI 

both factors to common frao- 6.102 = 6^WW = fiXJ 

tio&s, the product of the nu- go3 ^ fjujl = ^yUWtf 

merators will be the same as o qq 

that of the decimal numbers, 6.102 

and the number of decimal "TZrz 

plaeea will he equal to the ^^n 

number of dpliere in the two 4818 

dmminators; hence, 

48.99906 

Rule. — Multiply a« in simple numbers, and point off in 
the product^ from the right hand, as many figures for ded- 
inds as there are decimal places in both f odors ; and if there 
heiu^^mmy in the product ^ supple/ the deficiency by prefix- 

PtooF. — ^The same as in whole numbers. 



Examples. 

1. Multiply 2.125 by 375 thousandths. 

2. Multii^y .4712 by 5 and 6 tenths. 

3. Multiply .0125 by 4 thousandths. 

4. Multiply 6.002 by 25 hundredths. 

5. Multiply 473.54 by 57 thousandths. 

6. Multiply 137.549 by 75 and 437 thousandths. 

7. Multiply 3, .7495, and 73487, together. 

200. What is multiplieatioB of decimals? After multipljring, how 
many decimal places will joa pmnt off in the product ? When there 
ue not BO many in the product, what do you do? Qive the rule for 
the maiijpikaUioD of dednuHB. 
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8. Multiply .04375 by 47134 hundred-thonsAudths. 

9. Multiply .371343 by seventy-five thousand 493. 

10. Multiply 49.0754 by 3 and 5714 ten-thousandths. 

11. Multiply .573005 by 754 millionths. 

12. Multiply .375494 by 574 and 375 hundredths. 

13. Multiply .000294 by one millionth. 

14. Multiply 300.27 by 62. 

15. Multiply 93.01401 by 10.03962. 

16. Multiply 596.04 by 0.000012. 

17. Multiply 38049.079 by 0.000O16. * 

18. Multiply 1192.08 by 0.000024. 

19. Multiply 76098.158 by 0.000032. 

20. Multiply thirty-six thousand by thirty-six thonsandthB. 

21. Multiply 125 thousand by 25 ten-thousandths. 

22. Find the product of 50 thousand by T5 ten-millionths. 
S3. Find the product of 48 hundredths by 75 ten-thonsandtlui. 

24. What are the contents of a lot of land, 16.25 rods long, 
and 9.125 rods wide? 

25. What are the contents of a board 12.07 feet long, and 
1.005 feet wide ? 

. 26. What will 27.5 yards of cloth cost, at .875 dollars per 
^^yard ? 

/f 27. At $25,125 an acre, what will 127.045 acres of land cost! 

28. Bought 17.875 tons of hay, at $11.75 a ton: what waa 
'the cost of the whole? 

29. A gentleman purchased a farm of 420.25 acres, at 
$35.08 an acre; he afterwards sold 196.175 acres to one man 
at $37.50 an acre, and the remaiiider to another penton, at 
S36.125 an acre : what did he gain ? 

30. A merchant bought two pieces of cloth, one coDttuuiiig 
37.5 yards, at $2.75 a yard, and the other, containing 27.35 
yards, at $3,125 a yard ; he sold the whole at an average 
price of $2.94 a yard : did he gain or lose by the baIgaIl^ 
and how much? 
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I 

' CONTEACTIONS IN MULTIPLICATION 

201. Contractions, in the multiplication of decimalR, are 
short methods of finding the product 

CASE I. 
202. To multiply by 10, 100, 1000, &o. 

I. Maltiply 267.496 by 100. 

Analysis. — Removing she decimal point one -^pbration. 

place to the right, increases tlie value of the deci- 267.496 

"ud ten times; removing it two places, one hun- -^q^ 

'Ired times, &c. To multiply by 10, 100, &c., we -rTZTTr;; — 

I reoiove the decimal point as many places to the 

' right as there are ciphers in the multiplier: hence, 



I- 



Rule. — Remove the decimal point as many places to the 
I ^ht as there are ciphers in the multiplier ; annexing ciphers^ 

if necessary. 

Examples. 

1. Multiply 479.64 by 10 ; also, by 100. 

2. Multiply 69.4729 by 1000; also, by 10. 

3. Multiply 41.53 by 10000; also, by 100. 
*. Multiply 27.04 by 100; also, by 1000. 

5. Multiply 129.072 by 1000 ; also, by 10. 

6. Multiply 87.1 by 10000; also, by 100. 
1' Multiply 140.1 by 1000; also, by 10. 

CASE II . 

«03* To maltiply two decimals, and retain in the product a 
^^ftiin niunber of decimal places. 






1. Let it bo required to find the product of 2.38645 mul 
^'plied by 38.2175, in such a manner that it shall oowt&vs^ bv\l 
^onr decimal places, 

8* 
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Analysis. — ^Write the unit figure of the mul- 
tiplier under that place of the multiplicand 2.38645 ' 
which has the same number, counted from the '38,9175 

decunal point, as the figiu'es to be retained in ^ 

• 715935 

the product, and write the oiher figures in their 

proper places. Now, the product Df the unit 190916 
figure of the multiplier, hv tlie figure of tlie mul- 4773 

tipHcand directly over it, will have the unit 239 

yalue of the required product The product of 167 

the next figure at the right, in the multiplicand, 12 

by the tens of the multiplier, will also give a 

product of the required unit value; and the y*-^^* 
same will be true for the product of any two 
figures equally distant from the unit figure of the mnlt^ilier lod 
the figure of the multiplicand directly over it. 

In regard to the decimals, we observe, that the tentitt nndtt- 
plied by the figure at the Ufl of tlie one standing over the nml 
figure of tlie multiplier, will g^ve a product of the required imit 
value; and the same will be true for any two figures equally dis- 
tant from the decimal point and from the figure standing over tins 
unit place of tlie multiplier. 

We therefore In^gin the operation with the highest unit Qgan 
of tlie multiplier, aud the corresponding figure of the multiplicand, 
and then multiply in succession by the figures at the right. W« 
must remember that tlie vhole of the multiplicand should be multi- 
plied by every figure of the multiplier. Hence, to oompeusate for 
the parts omitted, we begin witli one figure to the ri^t of that 
which gives the true unit, and carry one when the product is 
greater than 5 and less than 15; 2, when it falls between 15 and 
25; 3. when it falls between 25 and 35; and so on for the Ligber 
numbers. 

For example, when we multiply by the 8, instead of aiding 
8 times 4 are 32, and writing down the 2, we si^ first, 8 times 
5 are 40, and .then carry 4 to the product 82, which glv«s 



201. What is contraction in the multiplication of dedmalsT— 908 
How do you multiply by 10, 100, &'c? If there are not as many ^*^TBtl 
places in the product as there are ciphers, what do you dotr-flOS. Bx 
plain the manner of multiplying two decimals together so as to 
a given number of plAoes in Uie product 
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So, when we multiply by the last figure 6, we first say, 6 timefi 
8 are 15, then 5 times 2 are 10 and 2 to carry, make 12, which 
is written down. 

Examples. 

1. Moltiply 86.74637 by 127.0463, retaining three decimal 
places in the product. 



OOHTBAOnOH. 


OOMlfOH WAT. 


36.74637 


36.74637 


127.0463 


127.0463 


8674637 


11023911 


734927 


22047822 


257225 


14698548 


147Q 


25722459 


220 


7349274 


11 


3674637 


4668.490 


4668.490346931 



i Multiply 54.7494367 by 4.714753, reserving five places o( 
deamaiB in the product. _ 

0. Multiply 475.710564 by .3416494,' retaining throe decimal 
fiaoes in the product. 

4. Multiply 3754.4078 by .734576, reUining five decimal 
phoea ki the product. 

5. Multiply 4745.679 by 751.4549, and reserve only whole 
Bombos in the product. 

, . DIVISION. 

20|r Division of Decimals is the opi6ration of finding how 
^j. times one number is contained in another, when one or 
1^ ara^dedmals 

Ai WWt ia. dSvMon of decimals? How is division performed! 
Bow does the nmnber of decimal places in the dividend compare with 
t^MM in the divis^ and quotient ? ^ow do you determloA thft nnnir 
^ of dedmal pUcee in the quotient? Qive tUe tu\a Vx xXi<^ ^nSs^ri^ 



ISO 



DIVISION OF 



OFERATIOV. 

2.043).n505(35 
6129 

10215 
10215 

Ans. 0.35 



1. Divide the decimal .71505 by 2.043. 

Analysis. — Division of decimals is per- 
formed in the same manner as division 
cf whole numbers. Since the dividend 
must be equal to the product of the di- 
vLsoi and quotient, it miwt contain as 
many decimal places as both of them. 
Art. 200.) Therefore, 

There must he as many decimal plaeeii in the quotierit m the 
nvmher of decinml places in the dividend exceeds that in the 
divisor: llence, 

Rule. — Divide as in simple numbers^ and point off' in the 
quotient^ from the ri^ht hand^ as many places for decimals 
as the number of decimal places in the dividend exceeds thai 
in the divisor; and if there are not so many, supply the 
dificiency by prefixing ciphers. 



Examples. 



1. Divide 4.6842 by 2.11. 

2. Divide 12.82561 by 1.505. 

3. Divide 33.66431 by 1.01. 

4. Divide .010001 by .01. 

5. Divide 24.8410 by .002. 

6. Divide .0125 by 2.5. 



T. Divide .051 by .012* 

8. Divide .063 by 9. 

9. Divide 1.05 by 14. 

10. Divide 5.1435 by 4.05. 

11. Divide .465T5 by 31.05. 

12. Divide 2.46616 by .145. 



13. What is the quotient of 75.15204, divided by 3? B) 
3? By .03? By .003? By .0003. 

14. What is the quotient of 389.27688, divided by 8? By 
.08 ? By .008 ? By .0008 ? By .00008 ? 

15. What is the quotient of 374.598, divided by 9? By 
.9? By .09? By .009? By .0009? By .00009? 

16 What is the quotient of 1528.4086488, divided by 6? 
By .06 ? By .006 ? .9006 ? By .00006 ? By 000006 1 
17. Divide 17.543275 by 125.7. 
/S. Divide J437.5435 by r,W6 
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19. Divide .000177089 by .0374. — ^ 

20. Divide 1674.35520 by 9.60. 

21. Divide 120463.2000 by 1728. 

22. Divide 47.54936 by 34.75. 

23. Divide 74.35716 by* .00573. 

24. Divide .37545987 by 75.714. 

25 If 25 men remove 154.125 cubic yards of earth in o 
dsy, how much does each man remove ? 

26. If 167 dollars 8 dimes 7 cents and 5 mills be equally. 

divided among 1 7 men, how much will each receive ? 

21. Bought 45.22 yards of cloth for *97.223 : how much 
was it a yard ? 

' 28. If 375.25 bushels of salt cost $232,655, what is the - 
price per bushel ? 

29. At $0,125 per pound, how much sugar can be bought 
for $2.25 ? 

30. How many suits of clothes can be made from 34 yards 
of cloth, allowing 4.25 yards for each suit ? 

31. If a man travel 26.18 miles a day, how long will it 
take him to travel 366.52 miles ? 

32. A miller wishes to purchase an equal quantity of wheat, 
corn, and rye ; he pays for the wheat, $2,225 a bushel ; for 
*ecom, $0,985 a bushel; and for the rye, $1,168 a bushel; 
how many bushels of each can he buy for $242,979? 

33. A farmer purchased a farm containing 56 acres uf wood- 
M, for which he paid $46,347 per acre ; 176 acres of meadow 
^. at the rate of $59,465 per acre ; besides which there was 
* siiamp on the farm that covered 37 acres, for which he wap 
thiirged $13,836 per acre. What was the area of the land ; 
^iiat its cost ; and what was the average price per acre ? 

34. A i)erson dying has $8345 in cash, and 6 houses, valued 
't $4379.837 each ; he ordered his debts to be paid, amouut- 
'Bgto $3976.480, and $120 to be expended at to* ^\yaR.\^l\ 
^^e refilijnc was to he divided among Ms ^\c s,oxv9> \xv \\\^ ^^V 
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lowing manner : the eldest was to have a fourth part, and 
each of the other sons to have equal shares. What was iU- 
share ' of each son ? 

205. When the decimal places of the divisor exceed those ol 
the dividend. 

When there are more decimal places in the divisor than 
in the dividend, annex as many ciphers to the dividend as 
are necessary to make its decimal places equal to those of the 
divisor ; all the figures of the quotieiU mil then be whole nuwy- 
hers. And always bear in mind that, the number of decimal 
places in the quotient^ is equal to the excess of the number iii 
tlie dividend over the number in the divisor. 

Examples. 

1. Divide 4397.4 by 3.49. opsratioh. 

3.49)4397.40(1260 ^iif. 

349 

Analysis. — We annex one to the 

dividend. Had it contained no decimal ^^ * 

place, we should have annexed two. ^^8 

2094 

2094 

2. Divide 1097.01097 by .100001. 

3. Divide 9811.0047 by .1629735. 

4. Divide .1 by one ten-thousandth. 

5. Divide 10 by one-tenth. 

6. Divide 6 by .6. By .06. By .006. By .2. By ..3. By 
.003. By .5. By .005. By .000012. 

206. When the division does not terminate. 

When it is necessary to continue the division farther than 
the figures of the dividend will permit, we may annex ciphers 
to it, and consider them as decimal places 



905. What do yon do when the decimal ^]ioes of the diviaof 
coed thoee of the divi(len<i? Wliat will the quotient then heT 
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Examples. 

1. Divide 4.25 by 1.25. 

Analysis. — ^In this example^ after having 
exhausted the decimals of the dividend, we 
innex a 0, and ' then the deoimal places 
lued Id the dividend will exceed those in 
the divis<ir by 1. 

2. Divide .2 by .06. 

Analysis. — We see, that in this example, 
tlie division will never terminate. In sncli 
cases, the division should be carried to the 
third or fourth place, which will give the 
answer true enough for all practical pur- 
poses, and the sign + should then be writ- 
ton, to show that the division may still be 
continued. 



OPK&ATION. 

1.25)4.25(3.4 
3.75 



500 
500 



Ans, 3.4 



OPEBATION. 

.06).20(3.333 + 
18_ 
20 
18^ 
20 
18 
2 
Ans. 3.338 + 



3. Divide 37.4 by 4.5. 
*. Divide 586.4 by 375. 



5. Divide 94.0369 by 81.032, 

6. Divide 36.2678 by 2.25 



207* United States Currency. 

B we regard 1 dollar as the uiiit of United States Cnr^ 
^^, aU the lower denominations,^-dimes, cents, wid mills, — are 
^^cunals of the dollar. Hence, all the operations upon United 
°^te8 Money are the same as the corresponding operations on 
^*<^ fractions. 



^. How do yon continue the division after you have brought 
<^Wii all the figures of the dividend? When the division does not 
tonninate, what sign do you place after the quotient? What does It 
ihow? 

207. What is the unit of United States Currency? What parts of 
^ unit are dimes? What parts are cents? Mills? 
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CONTRACTIONS IN DIVISION. 

' 208. Contractions in Division of Decimals, like that of 
Wkbolc numbers, are short methods of finding the quotients. 

CASK I . 
209. To divide by 10, 100, Ac. 

1. Divide 479.256 by 10. 

Anaiasts. — Removing the decimal point one ophratiow. 

phice to the left, diminishes tlie value of the 10)479.256 

docimiil ten times; two places, 100 times, &c.; 47.9256 

therefore, to divide by 10, 100, 1000, «&c., we 

remove the decimal point as many places to the left as there are 
ciphers in the divisor. 

Rule. — Remove the decimal point as many places to the 
left as there are ciphers in the divisor. 

Examples. 

1. Divide 3169.274 by 100 ; by 1000. 

2. Divide 57135.62 by 1000 ; by 100; by 10. 

3. Divide 67.5 by 100 ; by 1000 ; by lOOOOOO. 

Note. — If there are not as many figures at the loft of the decimal 
point as there are 0*8 in the divisor, prefix ciphers before writing the 
decimal point. 

4. Divide 4.9 by 100; by 1000; by lOOOO. 

5. Divide .30467 by 10 ; by 100 ; by 1000. 

6. Divide .4741 by 100, by 1000; by 10000 

7. Divide 4.97 by 10 ; by 100; by 1000. 

CASE II. 

210. To divide so that the quotient may contain a givco 
oumbcr of decimals. 



208. What are contractiouB \n d\v\E\oYk ot dAdmalaT 
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1 Divide T54.34T385 by 61.34775, and 3nd a quotient 
which shall contain three places of decimals. 

Rule. 

I Note the unit of the first quotient figure^ and then note 
'ik number of figures which the quotient must contain : 

II. Select, from the left^ as many figures of the divisor as 
you toi*<h places in the quotleM, and multiply the figures so 
ideded by the first quotient figure, observing to carry for the 
figures cast off, as in the contraction of multiplication : 

III. Use each remainder as a new dividend, and in eoA'h 
fdlouing division omit one figure at the right of the divisor. 

CUNTRACTRD METUOD. COMMON METHOD. 

ft).34775)754.347385(l 2.296 61.34775)764.34738500(12.29« 



61348 61347 



14086 14086 

12269 12269 



1817 1817 

122T 1226 



590 590 

552 552 

38 38 

3T 36 

1 1 



iO 



988 
550 



4385 

9550 



48350 
12975 



353750 
808650 



545100 



Analysis. — In this example the order of the first quotient figure 
^ tens ; hence, there are two places of whole numbers in the 
qnotient; and as there are three decimal places required, there 
^ill be file places in all; hence, fire f(/ures of the divisor mnel 
be used. 

'n the operation, by the common method, the figures at the 
"ght of the vertical line, do not affect the quotient figures. 



I now do you di\'ide by 10, 100, &c?— 210. Explain the manner 
»*' dividmg, so that the quotiont shall contoin a. gvveiv ivmkvV^t c>^ 
d«iDuiJ p}ace8. 
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Examples. 

1. DiTide 59 by .74571345, and let the qootiait oontui 
four places of decimals. 

2. DiTide 17493.407704962 by 495.783269, and kt the 
qaotient contain four places of decimals 

3. DiTide 98.187437 by 8.4765618, and let the qaotient 
contain seven places of decimals. 

4. Divide 47194.379457 by 14.73495, and let the qiiotiail 
contain as many decimal places as there will be mtq;er8 in it. 

REDUCTION. 

211. A Dexomikate Decimal is one in which the miit of 
the fraction is denominate. Thus, .3 of a dollar, .7 of a shil- 
ling, .8 of a yard, &c., are denominate decimals, in whidi tliB 
miits are, 1 dollar, 1 shilling, 1 yard. 

CASE I. 

212. To cbange a common to a decimal fracCtoo. 

The value of a fraction is the quotient of the nnmeiator 
divided by the denominator (Art. 133). 

1. Reduce j- to a decimal. 

Analysis. — If we place a decimal point after the orBBAim. 

7, and then write any nmnber of 0^3 after it, the 8)T,000 

valce of the numerator will not be changed. JVlb 

If then, we diride by the denominator, the 
^notient wiU be the decimal number: Hence, 

Rule. — Annex decimal ciphers to the numeraior, and then 
divide by the denominator, pointing ojf as in diiMiom, of 
decimals 

911. What ie a denomiiuite decimal T X^ 
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Examples. 
Reduce the following common fractions to decimals. 



1. Reduce i, ^, and f. 

2. Redace f, |, and ^g. 

3. Reduce | and ^j, 
i. Reduce yf^ and ^ 

5. Reduce ^ and y^^Vv* 

6. Reduce ^ and ^. 

1. Express IH^ decimally. 
8. Express ^^^ 'decimallj. 



9. Reduce ^^ and ^. 

10. Express g-}^y decimally 

11. Reduce ^j and i^. 

12. Reduce | of f cf 6. 

13. Reduce f of j^. 

14. Reduce -,^ of ^g. 

15. Reduce | of f j. 

16. Reduce Jg* and y*^. 



n. What is the decimal value of } of f multiplied hj ^J 

18. What is the vjdue, in decimals, of ^ of f of |^ divided 
by {of J? 

19. A man owns f of a ship ; he sells ^ of his share : 
^iiat part is that of the whole, expressed in decimals ? 

20. Bought il of 8Ty\ bushels of wheat for ^ of 1 dol- 
lars a bushel : how much did it come to, expressed in decimals ? 

21. If a man receives | of a dollar at one time, $7^ at an- 
i^tber, and $8f at a third : how much in all, expressed in 
(bsmals? 

28. What mixed decimal is equal to the sum of ^ of 18, ^j 

23 What decimal is equal to } of 3^ taken from | of 8| 
24. What decimal is equal to the sum of ^^, ^ , and g ? 

CASE II. 

«13. To change a decimal to the form of a commoi fractioiL 

Ahalysib. — A decimal fraction may be changed to the form of 
* common fraction by simply writing its denommaUjx l^KiX, \^^\. 
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Examples. 
Express the following decimals in common fractions. 

6. Reduce .01815. 



1. Reduce .25 and .75. 

2. Reduce .125 and .625. 

3. Reduce .105 and .0025. 

4. Reduce .8015 and .0042. 

5. Reduce .68375. 



7. Reduce .22575. 

8. Reduce .265625. 

9. Reduce .333J. 
10. Reduce .57l4f. 



CASK III. 

214. To reduce a compound number to a decimal oi a given 
denomination. 



1. Reduce £\ 4s. 9^1. to the decimal of a £. 

Analysis. — We first reduce 3 
farthings to the decimal of a 
penny, by dividing by 4. We 
tlien annex the quotient .Tod. to 
Llie 9 pence. We next divide by 
12, giving .8125, wbicb is tbe 
decimal of a schilling. This we 
annex to the shillings, and then 
divide by twenty 



OrKOATION. 

fd. = .75d. ; heiK»y 
9|d. = 9.75d. 
12)9.75d. 

.8125s., and 
20)4.8125s. 



je.240625 ; therefore, 
X^l 4s. 9fd. = iei.240625 



Rule. — I. If the lowest denomination contains , a fractionf 
reduce it to a decimal and prefix (he integral part : 

II. Then divide by the units of the ascending scale, ame^ 

the quotient to the next higher de/iominationf and proceed if^ 

the same manner through all the denominations, to the^^^ 

quired unit. 

Note. — When any denomination, betwt^n the lowest and the high' 
est is wanting, the number to be prefixed to the corresponding qao" 
tient. is 0. 

212. How do you change a common to a decimal fraction? 

213. How do you change a decimal to the form of a common fraction » 
214 How do you reduce a compound number to a decunal of • 

Ten rie/iomination ? 
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Examples. 

1 Reduce 14 drams to the decimal of a lb. Avoirdupois. 

2. Reduce 18d. to the decimal of £, 

B. Reduce 63 pints to the decimal of a peck. 

4. Reduce 9 hours to the decimal of a day. 

5. Reduce 375678 feet to the decimal of a mile. 

6. Reduce 7 oz. 19pwt. of silver to the decimal of a pound 

I. Reduce 3 cwt. 7 lb. 8 oz. to the decimal of a ton. 

8. Reduce 2.45 shillings to the decimal of a £. 

9. Reduce 1.047 roods to the decimal of an acre. 
10. Reduce 176.9 vards to the decimal of a mile. 

II. Reduce 2qr. 14 lb. to the decimal of a cwt. 

12. Reduce 10 oz. 18pwt. 16gr. to the decimal of a lb. 

13. Reduce 3 or. 2 ua. to the decimal of a yard. 
U. Reduce 1^1. to the decimal of a hogshead. 

15. Reduce 17 h. 6 m. 43 sec. to the decimal of a day. 

16. Reduce 4 cwt. 2| qr. to the decimal of a ton. 

n. Reduce 19s. 5d. *2f;ir. to the decimal of a pound. 

18. Reduce 1 R. 37 P. to the decimal of an acre. 

19. Reduce 2 qr. 3 na. to the decimal of an English clL 

20. Reduce 2 yd. 2 ft. 6^ in. to the decimal of a mile. 

21. Reduce 15' 22 J" to the decimal of a degree. 

22. Reduce 1 cwt. 1 qr. 1 lb. to the decimal of a ton 

23. Reduce 3 bush. 3pk. to the decimal of a chaldron 

24. Reduce 17 yd. 1ft. 6 in. to the decimal of a mile. 

25. What decimal part of a year is 9^ months? 

26. Whajt decimal part of an acre is I R. 1 4 P. ? 
2"! What dedmal part of a chaldron is 45 pk.? 
28 What decimal part «f a mile is 72 yards ? 
29. What part of a ream of paper is 9 sheets? 

^ What part of a rod in length is 4.0125 inches? 

^1. Reduce 10 wk. 2 da. to the decimal of a leap year. 

32. Reduce 4 5 13 13 lOgr. to the decimal of a lb. 

33. Redoee 3qt. 1.7c pt. to the decimal of a hhd. 

34. Red nee ^isq.yd. L8sq. ft. to the dec\ma\ ot «bU ^c?c^. 
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CASE IV. 

215. To find the valae of a dectmal in integen of lofww d» 
Dominations. 

I. What is the value of .832296 of a iBT 

AxAi.TBis. — ^First raultiplj the decunal opeeaimb. 

by 20, whicli brings it to the denomination .832296 

of shillings, and after catting off from the 20 

right as many places for decimals as there TfiifiXsMO 

are in the given number, we have 16s. .^ 

and the decimal .645920 over. This is 

rednced to pence by multiplying by 12, 7.751040 

and then to farthings by multiplying ^ 

*>y^ 3.004160 

Ans, 16s. 7d. SCtf. 
Rule 

L Multiply the decimal by the units of the dexendiH 
scale, and point off as in the multipliaUion (^ decimals: 

II. Multiply the decimal part of the product as before, ewrf 
continue the operations to the lowest denomination. 2%e w- 
ieffers cut off at the left, form the answer. 

Examples. 

1. What is the value of .6725 of a hundredweight? 

2. What is the value of .61 of a pipe of wine? 

3. What is the value of .83229 of a iS? 

4. Required the value of .0625 of a barrel oi beer. 

5. Required the value of .42857 of a mouth. 

6. Required the value of .05 of an acre. 

7. Required the value of .3375 of a ton. 

8. Required the value of .875 of a pipe of wiiie. 

9. What is the value of .375 of a hogshead of beer ? 

215. How do yon find the value of a dedmal in integen of kwe 
deoominatioDB f 
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10. What is the value of .911111 of a pound troy? 

11. What is the value of .675 of an English ell? 

12. What is the value of .001136 ol a mile in length ? 

13. What is the value of .000242 of a square mile? 
U. Required the value of .4629 degrees. 

15. Required the value of 875 of a yard. 

16. Required the value of .3489 of a pound, apothecaries, 
n. Required the value of .759 of an acre. 

18. Required the value of 01875 of a ream of paper. 

19. Required the value of .0055 of a ton. 

20. Required the value of .625 of a shilling. 

21. Required the value of .3375 of an acre. 

22. Required the value of .785 of a year of 365^ days. 

REPEATING DECIMALS. 

216. In changing a conmion to a decimal fraction, there are 
two general cases : 

Ist. When the division terminates ; and 
2d. When it does not terminate. 

hi the first case, the quotient will contain a limited number 
of decimal places, and the exact value of the common fraction 
will be expressed decimally. 

hi the second case, the quotient will contain an infinite 
number of decimal places, and the exact value of the common 
fraction cannot be expressed decimaUy. 

CASE I. 

217. When the division tenninates. 

When a common fraction is reduced to its lowest terms 
(vliich we suppose to be done in all cases that follow), there 
^^ill be no factor common to its numerator and denominator. 

21G. How many cases are there in changing a common to a ded 
(Dal fraction? What are they? What distinguiahea one of these 
•aes frtim the other? 
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1. Reduce II to its equivalent decimal. 

Analtsi*. — AnnexiDg one to the namer- 
ator multiplies it by 10, or by 2 and 5 ; 
hence, 2 and 5 become prime /actors of 
the numerator every time that a is an- 
nexed. But if the division is exact, these 
prime faciort^ and none others, must also be 
found lu the denominator. 

2. Reduce /g to its equivalent decimal 

Analysis.— 36 =18 x2 = 9x2x2 = 
8 X^ X 2 X 2 ; in which we see that the 
denominator contains otJier factors than 2 
and 5; hence, the fraction cannot be ex- 
actly expressed decimally. 



OPKBATIOIf. 

50)n.00(.34 
15 

2 00 
200 



OPBRATIOV. 

36)5.0(.1388+ 
36 

140 

108 



320 

288 



320 

288 



Hule. — I. Reduce the fraction to 
Us lowest termSf then decompose the de- 
nominator into its prime factors ; and 
if there are no factors other than 2 
and 6, the exact division can be made: 

II. If there are other prime factors, the exact division coMt 
not he made. 

Note. — Everv annexed to the nimierator, introduoes the two 
fiEictors 2 and 5; and these factors must be introduced until we have 
as m^iny of each as there are in the denominator after it shaU have 
l>een decomposed into its prime factors 2 and 5. But the quotient 
will contain as many decimal places as there are decimal 0*8 in the 
dividend. Hence, 

The number of decimal j^laces in t/ie quotiefit will be eqtu I 
to the greatest number of factors, 2 or 5, in the divisor. 

3. Can -^^ be exactly expressed decimally ? How 
many places ? 

Analysis. — 25 = 5x5; hence, the fraction can be ex- 
actly expressed decimally, and by two decimals, because 
5 is taken twice as a factor in the divisor. 



OPBBATIOS. 

25)T.0(.28 
50 

200 
200 
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Examples. 
Find the decimals and number of places in the following : 

]. Express y|j decimally I 5 Express ^^ decimally. 



2. Express ^|^ decimally. 
8. Express ^^ decimally. 
4. Exjness jH^ decimally. 



6 Express ^^/^ decimally. 
T. Express y|^ decimally. 
8. Express -j-|^ decimally. 



CASE II. 
218. When the dlviiiion does not terminate. * 

1. Let it be required to reduce J to its equivalent decimal 

Analysis. — ^By annexing decimal ciphers to the operation. 

nomerator 1, and making the division, we find the 3)1.0000 

equivalent decimal to he .8333 + , &c., giving 3's i33334- 
>8 &r we choose to continue the division. 

Tlie farther the division is continued, the nearer the value 
of the decimal will approach to J, the exact value of the coni- 
Dwa fraction. We express this approach to equality of value, 
by Baying, that if the division be continued without limit, that 
is, to infinity, the value of the decimal will then become equal 
to that of the common fraction ; thus, 

.8333 . . . , continued to infinity = \ ; 
for, eacli succeeding 8 brings the value nearer to \. 

Also, .9999 . . . , continued to infinity = 1 ; 

K each succeeding 9 brings the value nearer to 1. 

2 Find the decimal corresponding to the common fraction |. 

Analysis. — Annexing decimal ciphers and opiration. 
Jhviding, we find the decimal to bo .2222+, 9 )2.0000 

^ which we see that the figure 2 is continually .2222 

9 
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Examples. 

1. Express the fraction \ deeimallj. 

S. Ghai^ 1^ into a decimal fraction. 

d Reduce /| to a decimal fraction. 

4, Redace ^\ to a decimal fraction. 

219. Definitions. 

1. A Hepeatino Deciiul is a decimal in which a sin 
figure, or a set qf figures, is constantly repeated. 

2. A RsPETEND is a single figure, or a set of figures, wl 
is constantly repeated. 

3. A Single Repktend is one in which only a single ^ 
is repeated ; as 

I = .2222-1-, or j = .3333-f . 

Such repetends are expressed by simply putting a mark < 
the first figure ; thus, 

.22224-, is denoted by .^2, and .3333-f by .^S. 

4. A Compound Repetend has a set of figures repeal 

thus, 

Jl = .57 5T+, and jj|f = .5123 6123 + 

• 

ore compound repetends, and are distinguished by marking 
first and last figures of the set. Thus, 5T 51+ is wr: 
.^51', and .5123 5123 + is written .^5123'. 

5. A Pure Repetend is one which begins with the 
decimal figure ; as, 

.^3, .^5, .^413', Ac. 

217. How do you detennine when a common fraction can hi 
actly expressed decimally ? How many decimal places will the] 
in the quotient? — ^218. Can one-third be exactly expressed dedm 
What is the form of the quotient? To what does the value of 
quotient approach? When does it become equal to one-third ?- 
1. What is a repeating decimal? 2. What is a repetend? 8. ^ 
is a single Jttpeteud ? 4. Wluit is a oamvoviud repetend f 
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6. A Mixed Repetend is one which has significant figures 
or ciphera between the decimal point and the repetend ; or 
which has whole nnmbers on the left hand of the decimal 
point • guch figures are called finite figures. Thus, 

.0^733', .4^73', .3^573', 6/5, 

are all mixed repetends ; .0, .4, .3, and 6, are the finite figures 

7. Similar Repetends are such as begin at equal distances 
from the decimal points ; as .3^54', 2.7^534'. 

8. Dissimilar Repetexds are such as begin at different dis- 
tances from the decimal points ; as /253', .47'52'. 

9. Conterminous Repkiends are such as end at equal dis- 
tances from the decimal points ; as .r25', .^354'. 

10. Similar and CoNTEiunNous Repetends are such as begin 
and end at the same distances from the decimal point ; thus, 
532^763', 4.6^325', and .4^632', are similar and contermmous. 

REDUCTION OF REPETENDS TO COMMON FRACTION^. 

CASE I. 

220. To reduce a pure repetend to its equivalent commoo 
fraction. 

Akaltsis. — This proposition is to be analyzed by examining 
the law of forming the repetends. 

Ist J =.1111+ &c. = .n; and J = 4444+ &c. = .H: 

M. ^ = .010101+ &c. = .^01'; and f J = .2727+ &c. = ^27': 
8d. ,1^ =.001001+ &c.=.^001' ; and §|J = .324324+ &o. = .^324': 
^., &c., &c., &c. 

The above law for the formation of repetends does not depend 
On the multipliers 4, 27, and 824, but would be the same for any 
oQ\er figures. 

Rule. — Divide the number denoting the repetend by oa 
v\any ^9 as there are figures and reduce the fracMon to 
Us hivesi terms. 

i 
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Examples. 

1. What is the equivalent common fraction of the repetend . 
0/3? 

We have, | =^=0.33333 -f- =/3. 

2. What is the wiuivalent coniniou fmction of the repetend 
162? 

We have, IH=T^' ^''^« 

3. What are the simplest equivalent common fractions of the 
repctends /6, ."162', 0.769230', ."945', and .X)9'? 

4. What are the least equivalent common fractions of the 
repetends ."594405', .'36', and .442857'? 

CASE II. 

til. To reduce a mixed repetend to its equivalent common 
[Taction. 



Analysis. — A mixed repetend is composed of the finite 
which precede, and of the repetend itself; hence, its value mtist 
be equal to such finite figures plus the repeteD(L 

When the repetend begins at the decimal point, the unit of 
the first figure is .1. But if the repetend begins at any place at 
tlie riglit of tlie decimal point, the unit value of the first figure 
will be diminished ten times for each place at the right, and 
bence, O^s must be annexed to the 9*s which form the divisor. 

Rule. — To the finite figures, add the repetend divided hy 
as many 9*s as it contains places of figures, vrUh as many 
O's annexed to them as there are places of decimal figures 
preceding the repetend; the sum reduced to its simplest form 
iviU be the equivalent fraction sought. 

210. 5. What is a pure repetend? 6. What is a mixed repetend? 
7 \Vhat are similar repetends? 8. What are diHSimilar repetends! 
9 What are conterminous repetends? 10. What are similar and 
conterminous repetends ? — 220. How do you rednce a pure repetend to 
an equivalent common Auction? — ^221. How do you find the value of 
a mixed repetend ? 
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Examples. 

1. Reqnired the least equivalent common fraction of the 
mixed repetend, 2.4'18'. 

JS^ow, 
2.4^18' = 2 -f T% + 48' = 2 + 1% + iAj'^tf = 2?!- ^««- 

2. Required the least equivalent common fraction of the 
mixed repetend .5'925'. 

We have, .5^925' = ^s + j^s = if- ^'*«- 

3. What is the least equivalent common fraction of the 
repetend .008^497133'? 

We have, .008^497133' = ^^^^ + g^V/Jj^oViJ = j^^h- 

4. Required the least equivalent common fractions of the 
mixed repetends .13^8, 7.5^43', .04^354', 37.5^4, .6^75', and 
.m347'. 

5. Required the least equivalent common fractions of the 
mixed repetends 0.7^6, 0.4^38', .09^3, 4.7^543', .009^87', and .4^5 

CASE III. 

222. To find the finite figures and the repetends correspond- 
to any common fraction. 



1. Find the finite figures and the repetend corresponding to 
the fraction j^-^. 

AvALTSis. — 1st. Reduce the opbratiom. 

fraction to its lowest terms, and 5 3 

then find all the factors 2 and 5 Tqq = ooa 
of the denominator. 

2d. Add decim^ ciphers to ^^ = g^g^a^s^., 

tae numerator and make uie 
division. 280)3.000+ (.010^14286' 

8d. The numher of finite decimals preceding the first figure 
rf tlie repetend will he equa. to the greatest number of factors 
2 or 5: in this example it is 8, 



1 
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4th. When a remainder is found which is the same as a premm 
dividend^ the second repetend begins. 

6tli. The number of figures in any repetend will never exceed 
the number, less 1, of the units in that factor of the denomiDator 
which does not contain 2 or 5. In the example, that number 18 7 
and tlie number of figures of tlie repetend. is 6. 

Rule. — Divide the numerator of the common fi action^ H' 
duced 10 its lowest terms^ by the denominator, and point ojf 
in the Quotient the finite decimalSf if any, and the rep^iend* 



Examples. 

1. Find whether the decimal, equivalent to the common 
fraction ^|^|^, is finite or repeating: required the finite 
fipfures, if any, and the repetend. 

Analysis. — We first reduce the opkratiom. 
fraction to its lowest terms, giving 249 83 

ff?t?« ^© ^®^ search for the 29304 "" 9768 

factors 2 and 5 in the denominator, 

and find that 2 is a factor 3 times; 

hence, we know that there are ^^^^ 2x2x2x1221 

three finite decimals preceding the 9^68)83.00 . . . (.008^497133' 
repetend. We next divide the 

numerator 83 by the denominator 9768, and note that the repetend 
begins at the fourth place. After the ninth division, we find the 
remainder 88; at tliis point the figures of the quotient begin to 



83 83 



repeat; hence, tlie repetend has 6 places. 

2. Find the finite decimals, if any, and the repetend, if any, 
of the fraction t^^, 

3. Find the finite decimals, if any, and the repetend, if auy, 
of the fraction j^^q. 

4. Find the finite decimals, if any, and the repetend, if any, 
of the fractiom j%, ^^, -^. 
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223. Properties of the Repetendi. 

There are some properties of repetends which it is important 
remark. 

1. Any finite decimal may oe considered as a r^)eating 
Locimal by making ciphers recur ; thas, 

.36 = .35^0 = .35MM)' =.35^000' = .35^0000', Ac. 

2. Any repeating decimal, whatever its namber of figures, 
uay be changed to one having twice or thrice that namber of 
ipires, or any multiple of that number. 

Thus, a repetend 2.3^57' having two figures, may be changed 
X) one having 4, 6, 8, or 10 places of figures. For, 

2.3^51' = 2.3^5757' =2.3^575757' = 2.3^57575757', Ac. ; 

so, the repetend 4.16^316' may be written 

4.16^316' = 4.16^316316' = 4.16^316316316', &c ; 

and the same may be shown of any other. Henee^ two or 
more repetends, having a different namber of places in each, 
may be reduced to repetends having the same namber of places. 
in the following manner : 

Find the least common multiple of the number of plckces in 
tach repetend, and reduce each repetend to such numher of 
pkces. 

3. Any repeating decimal may be transformed into another 
ha?iiig finite decimals and a repetend of the same number o( 
Sgares as the first. Thus, 

/57' = .5^5' = .57^57' = .575^5' = .5757^57' ; and 
3.4^785' = 3.47^857' = 3.478^578' = 3.4785^85' ; 

nd hence, any two repetends may he made similar, 

222. How do you find the finite figures and the repetend ooRO> 
ponding to any 0(Hnm<m fraction t — ^223. 1. How m&y a finite dedmal 
B made a repeating decimal ? 2. When a repetend has a given 
amber <^. places, to what other form m&y U be ledndcied^ H.q« 

Into wbRt §arm may any repeating decimal \>e tnsialoTiiDM^X 



200 REPEATING 

These properties may be proved ^7 changing the repetendi 
into their equivalent common fractions. 

4. Having made two or more repetends similar by the last 
article, they may be rendered conterminons by the preTioiBi 
cue ; thus, ttoo or more repetends may altoays he made similar 
and conterminous. 

5 If two or more repeating decimals, having several repe- 
tends of eqnal places, be added together, their sum will hare 
a repetend of the same number of places ; for, every hoo seti 
of repetends wUl give the same sum. 

6. If any repeatii^ decimal be multiplied by any number, 
the product will be a repeating decimal having the same 
number of places in the repetend ; for, each repetend mU be 
taken the same number of times, and consequently must prO' 
duce the same product. 

Examples. 

1. Reduce .I3'8, 7.5'43' .04^354', to repetends having the 
same number of places. 

Since the number of places are now 1, 2, and 3, the least 
common multiple is 6, and hcuce each new repetend will con- 
tain 6 places ; that is, 

.13^8 = .13^888888' ; 7.5^43' = 7.5^434343' ; and 

.04^354' = .04^354354'. 

2. Reduce 2.4^18', .5^925', .008^497133', to repetends having 
the same number of places. 

3. Reduce the repeating decimals 165.'164', .'04', .03'7 to 
BQch as are similar and conterminous. * 

4. Reduce the repeating decimals .5^3, .4 '75', and \.\hX 
to such as are similar and conterminous. 

228. 4. To what feim may two or •rnxxn lepetenda be redveedY 
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ADDITION. 
224. To add repeating decimals. 

I. Make the repetends^ in each number to he added, similar 
and conterminous: 

II. Write the places of the same unit valv£ in the same 
column, and so many figures of the second repetend in each 
as shall indicate with certainty, how many are to be carried 
from one repetend to the other : then add as in whole numbers 

Note. — If all the figures of a repetend are 9*s, omit them and add 
I to the figure next at the left. 

Examples. 
1. Add .12^5, 4.463', 1.^7143', and 2.^54', together. 

PI89IMILAB. 8IMILAU. SIXILAR AlTD CONTERMINOUS. 

.12^5 = .12^5 = .12^555555555555' - - - 5555 

4.U63' = 4.16^316' =4.16^316316316316'- - - 3163 

1.^143' = 1.7r4371'= 1.7r43T14371437r - - - 4371 

2.^54' = 2.54^54' = 2.54^545454545454' - - - 5454 



The true sura = 8.54^854470131697' 1 to carry. 

2. Add 67.3^45', 9.^651', .^25', 17.4^, .^5, together. 

3. Add .H75', 3.75^43', 64.^5', .^57', .r788', together. 

4. Add .^5, 4.3^, 49.4^57', .4^954', .^7345/ together. 

5. Add .U75', 42.^57', .3^753', .4^954', 3.7^54', together. 

6. Add 165, .464', 147.^04', 4.^95', 94.3^7 4.^712345'. 

SUBTRACTION. 
225. To subtract one repeating decimal from another. 

I Moke the repetends similar and conterminous: 

II. Subtract as in finite decimals, observing that when the 

repetimd of the lower line is the larger, 1 must be carried to 

the first right-hand figure. 

224. How do you add repeating decimals? — ^225. How do you sub 
tract repeating decimals. 
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Examples 
1. From 11.4^T6' take 3.46^35'. 

DISSIMILAR. SIMILAR. SIMILAR AND OONTIRMOrOUS. 

11.4^75'= 11.47 57'= 1 1.4r57576r - ... 576 
3.45^35' = 3.45^735' = 3.45^735735' .... 735 



The true difference = 8.0r84002r 1 to carry. 



2. From 47.5^3 take 1/757'. 

3. From 17.^573' take 14.5^7.- 

4. From 17.4^3 take 12.34^3. 

5. From 1.12^54' take .4^7384'. 



6. From 4.75 take .37'5. 

7. From 4.794 take .1^44'. 

8. From 1.45^ take .3654. 

9. From 1.4^937' take .1475, 



MULTIPLICATION. 

226. To multiply one repeating decimal by another. 

Change the repeating decimals into their equivalent ccm- 
mon fractions^ then multiply thein together, and reduce the 
fn'oducl to its equivalent repeating decimal. 

Examples. 
1. Multiply 4.25^3 by .257. 

OPERATION. 

4.25>3 = 4 + t!^»5 + ySj ^ 4 + |g6 + 5»^ = m= W? 

— 456 — ^ys 
Also, .257 = T^gV^ ; hence, 

m X iVoV = iHUi = 1.09310^6 ; 
and since 225000 = 5x5x5x5x5x2x2x2x9. 
there will be five places of finite decimals; and one figure io 
the repeteud. 

NoTB. — Much labor will be saved in this and the next rule by keep- 
ing every fraction in its lowest terms ; and when two fractions are to 
be miUtiplied together, cancel all the factors common to both toruiS 
oefore making the multiplication. 



2. Multiply .375M by 14.75. 

3. Multiply .4^253' by 2.57. 

4. Multiply .437 by 3.7^5. 

5. Mnltiply 4.513 by .3^75'. 



6. Multiply 3.^5^6 by 42^5. 

7. Multiply 1/456' bj 4.2^3. 

8. Multiply 45.1^3 by .^^245- 

9. U\\U\v\l AlQS^^by U'86' 
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DIVISION. 

227. To divide one repeating decimal by another. 

Change the decimals into their equivalent common fractions^ 
vmd fifid the quotient of these fractions. Then change the 
(l\iolient into its equivalent decimal. 

Examples. 
I. Divide 66.^6 by 137. 

OPERATION. 

56/6 = 56 -h S = ^J* = H*. 
Then, H* -^ 137 = H* X rf? = Ht = .'41362530'. 



2 Divide 24.3^18' by 1.792. 

3 Divide 8.5968 by .2^45'. 
4- Divide 2.295 by .^297'. 

5 Divide 47.345 by 1.^76'. 



6. Divide 1 3.54 69533' by 4.^29T' 

7. Divide .^45' by .418881'. 

8. Divide .^475' by .3^53'. 

9. Divide 3.^753' by .^24'. 



CONTINUED FRACTIONS. 

228. A Continued Fraction has I for its numerator, and 
for its denominator a whole number plus a fraction, which also 
^ a numerator of 1, and for a denominator, a whole number 
plus a similar fraction, and so on. 

1. If we take any irreducible fraction, as ^, and divide 
toA terms by the numerator, it will take the form, 

15 1 I 

— r = ^^ = — by makinff the division. 

2« tt 1 + if 
I( DOW, we divide both terms of \^ by 14, we have, 

14__1 

15-1 4- A 

^" *^^^— ^^^^— ^M^^ I l—^— M^lM ■■■■!■ ■ IM IM^^^— ^— ■ - ■■»■■■■■ II ■ ■_■■■■ ■ ■ ■ ■ , - ■■■ ^ 

M. How do yott multiply repeating declmalBl— wJSTl . ^'orw ^"^^^s. 
dlfide repeating dlocuoafe ?— 228. What are coiit\n\i«diT«^\QTi%*l ^\a\ 
Mf the rah (be Aiding the approximate valael 



204 CONTINUSD 

If, now, we replace U by its value, . j - , we shall have 

16 1 



29 1 + 1 



hence, this is a continued fraction. 

2. Reduce }| to the form of a continued fraction. 

15_1 ±_1 ? _ 1 

10"l + ^*5' 15-3+ J' 4"1+J 

15 _ 1 

19 ~ I + 1 



hence, 



3-f 1 



1 + f 



Analysis. — ^Let ns analyze this example. If we neglect w*bat 
comes after 1, the first term of the first denominator, we shaU 
have, 1 = 1, which is called the first approximating fraction. If we 
neglect what comes after 3, the first term of the second denomi 
nator, we shall have, 

1 _ 3 
1+i "" 4 
the second approximating fraction. 

If we neglect what comes after 1, the first teim of the thin! 
denominator, we shall have, 

L_ 4 

1 + 1 = J 

3 + 1 

the tliird approximating fraction; and so on, for fractions which 
follow. 

If we stop at the first approximating fraction, the denominator 1 
will be less than the true denominate; for, the true denominatoi 
is 1 pins a fraction ; hence, the value of the first approximatiDg 
fraction will he too great; that is, it will exceed the yalae of the 
given fraction. 

If we stop at the second, the denominator Z will be less thaa the 
true denominator; hence, { will be gteatAi tbaai the number to be 
added to 1 ; therefore, 1 + i \s too large, %3d^ \-V\ W Vi^sj^b^ 
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Is {, lb ^ mnaU : that is, it is less than the value of the given frac- 
tion. Thoa, every odd approximating fraction gives a value too 
large^ and everj even one, gives a value too small. 

Rule. — Write the given fraction in the form of a continued 
fraction, using several terms when a near approximation is 
dmred ; then take a mean' between the last and the preceding 
opproximating fractions. 

Examples. 
1 Reduce ff^ to the foma of a continued fraction. 

347 



2+1 



1 + 1 



1+ 1 



3 + A- 



2. Place }( onder the form of a continued fraction, and 
find the value of each of the approximating fractions. 

3. Place ^ under the form of a continued fraction, and 
find the ?alue of each of the approximating fractions, 

4. Place fj under the form of a continued fraction, and find 
the Talue of each approximating fraction. 

5. Place f } under the form of a continued fraction, and find 
the value of each approximating fraction. 

6. Place -j^ under the form of a continued fraction, and find 
(be value of each approximating fraction. 

7. The solar year contains 365 da. 6 hr. 48 m. 48 sec Find 
what fractional part of a day the excess of the solar year is 
above the common year, when the operation is carried to the 
fifth approzimatiDg fraction. 
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RATIO AND PROPORTION. 

229. Two numbers, of the same kind, may be compared in 
two ways : 

1st. By considering how much one is greater or less than 
the other, which is shown by their difference ; and, 

2(1. By considering how many Hmes one number is greater 
or less than another, which is shown by their quotient. 

In comparing two numbers, by means pf their difference, the 
less is always taken from the greater. 

In comparing two numbers by their quotient, one is forded 
as a standard which measures the other ; hence, to measure 
a number, is to find how many times it contains the standard* 

230. A Ratio is the quotient arising from dividing one nuD' 
ber by another. 

The Terms of a ratio are the divisor and dividend ; heno^ 
every ratio has two terms. 

The Divisor is called the Axtecedext ; and the Dividend fe 
called the Consequent. 

The ANTECEDENT and consequent, taken together, are called 
a Couplet. 

231. Tlie ratio of one number to another is expressed in tir*> 
ways : 

1st. By a colon ; thus, 4:16; and is read, 4 is to 16 ; of 9 
16 divided by 4. 
2d. In a fractional form, as ^-^ ; or, 16 divided by 4. 

229. In how many ways may two numbers of the same kind 1^ 
compared with each other? If you compare by their diflference, wha* 
do yon do? If yon compgiii^.by the quotient, how do yo« regard on«? 
of the numbers? How dS'ydu measure a number? 

230. What is a ratio? Wliat are its terms? How many terme hae 
every ratio ? What is the di\i8or called ? What the dividend ?— 231 . I0 
how many ways is the ratio expreasod? What are they? How IbIS 
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Since every ratio may be expressed under the fonn of a 
fraction, and since the numerator and denominator may be mul- 
tiplied or divided by the same number, without altering the 
^alae (Arts. 143 and 144), it follows that, 

If both terms of a ratio he multiplied or divided by the 
mme number, the ratio will not be changed. 

232. A Simple Ratio is when both terms are simple num- 
bers ; thus, 

7 : 12, is a simple ratio. 

233. A Compound Ratio is one which arises from the mul- 
tiplication of two simple ratios : thus, in the simple ratios 

5 : 10, and 3 : 12, 
if we multiply the corresponding terms together, we have 

5 X 3 : 10 X 12, 
wiiich is compounded of the ratios of 5 to 10, and of 3 to 12. 

234. The Elements of a term are its factors : thus, 5 and 3 
we the elements of the first term, and 10 and 12 of the second. 

These elements are generally written in a column, thus, 

J • : lo [ 5 *^^ read, 5 multiplied by 3, to 10 multiplied by 12 

Note. — ^A compoond ratio may be reduced to a simple ratio, by 
tnoltiplying the elements; thus the last ratio is that of 15 to 120 

235. To find the ratio of one number to another. 

When the antecedent is less than the consequent, the ratio 
Bhows Aoto many times the consequent is greater than the 
antecedent. 

When the antecedent is greater than the consequent, the 
fn^o shows what pari the consequent is of the antecedent 
The phrase, "what part," implies the quotient of a less num- 
ber diyided by a greater. 

-1 — 

28S. What is a simple ratio?— 233. What is a QomvQvu^ ^r^^V- 
tBl WJiot an the eJemente of a term? 



SOS 
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Examples. 
1. TThat is the ratio of 9 tons to 15 tons? 



Anaitsib.— 
oonscqncnt is 
tion V = a = 

2. What 

3. What 

4. What 

5. What 

6. What 
1. What 

8. What 

9. What 

10. What 

11. What 

12. What 



-In this example the antecedent is 9 tons, and the 
15 tons ; the ratio is therefore expressed by the frac- 

is the ratio of 6 inches to 24 inches ? 
is the ratio of 7 feet to 35 feet? 
is the ratio of fifteen dollars to 6 dollars ? 
is the compound ratio of 5 : 6 and 4 : 10? 
is the compound ratio of 6 : 9 and 3:4? 
is the compound ratio of 4 : 5, 9:8, and 3:5! 



part of 6 is 4 ? 
part of 10 is 5? 
part of 34 is 17 ? 
part of 450 is 300? 
part of 96 is 16? 



13. 8 is what part of 12 ? 

14. 16 is what part of 48? 

15. 18 is what part of 90? 

16. 15 is what part of 165 ? 

17. 9 is what part of 11? 



236. To find the antecedent or consequent, when the rstio and 
one of the terms are given. 

1. The ratio of two numbers is 5 ; and the antecedent is 4 
dollars : what is the consequent ? 

Analysis. —Since the ratio is equal to 
the quotient of the consequent divided 
by the antecedent, it follows: 

1st. That the consequent is equal to 
the antecedent multiplied by the ratio : 

2d. TJiat the antecedent is equal to 
Vie consequent divided hy the ratio. 



OPSRATION. 
Bfttio 

_ conseqaent 
"~ antecedent. 

5 X ant. = cons. 
$4 X 5 = $20 = eoiia 



Examples. 

1. The ratio of two numbers is 7, and the antecedent is 
16 cwt. : what is the consequent ? 

2. The consequent is 30 tons, and the ratio is 6 : wtat is 
t/w antecedent f 
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8. The antecedent is 15, and the ratio is 4 : what is the 
consequent 7 

4. The ratio of two numbers is 1}, and the ?onseqnent is 
7 : what is the antecedent ? 

5. The ratio of two numbers is |, and the antecedent is ^ : 
■ vhat is the consequent ? 

6. The ratio of the monthly wages of two men is 8 : the 
greater wages of one is $256 : what is the wages of the other ? 

7. The ratio is 25, and the consequent is 14x5x10; 
vhat ig the antecedent ? 

8. The value of a horse is 2^ times that of an ox : the 
raloe of the horse is $143: what is the value of the ox? 

SIMPLE PROPORTION. 

iSl. A Simple Proportion is an expression of equality 
between two simple and equal ratios. Thus, the two couplets, 

4 : 20 and 1 : 5, 
kaving the same ratio 5, form a proportion, and are written, 

4 : 20 : : 1 : 5, 
by simply placing a double colon between the couplets. The 

tenofl are read, 

4 is to 20 as 1 is to 5, 

^ taken together, they are called a proportion. 

238. The 1st and 4th terms of a proportion are called the 
ffsiti'tmes; the 2d and 3d terms, the means. Thus, m the pro- 
portion, 

6 : 24 : : 8 : 32, 

B and 32 are the extremes^ and 24 and 8 the means : 

Since 1- •=. -^ 

6 8 

^ GhaQ have, by reducing to a common denominator, 

24_X_8 _ 32 X 6 

^~xT "" 6X8 
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But since the fractions are eqnal, and haye the same de- 
nominators, their numerators must be eqnal, viz. : 

24 X 8 = 32 X 6 ; that is, 

In any proportion, the product of the extremes is equd to 
the product of the means. 

Thus, in the proportions, 
1 : 8 : : 2 : 16 ; we hare 1 X 16 = 2x8. 



4 : 12 
239. Since, 



: 8 : 24 ; " " 4 X 24 = 12 X 8<^ 

in any proportion, the product of the extremei 
is equal to the product of the means, it follows that, 

1st. If the product of the means be divided by one (jf ikR 
extremes J the quotient will be the other extreme. 

Thus, in the proportion, 
4 : 16 :: 6 : 24, and 4 x 24 = 16 X 6 = 96; 

then, if 96, the product of the means, be divided by one of 
the extremes, 4, the quotient will be the other extreme, 24; 
or, if the product be divided by 24, the quotient will be 4. 

2d. If the product of the extremes be divided by either ot 
the means, the quotient will be the other mean. 

Thus, if 4 X 24 = 16 X 6 = 96 bo divided by 16, the 
quotient will be 6 ; or if it be divided by 6, the qaotient 
will be 16. 

Note. — We shall denote the reqmred tDrm of a propoirtioii by 
the letter x 

2o5. When the antecedent is less than the consequent, what doe^, 
the ratio express? Wliat does it express when the antecedent b 
greater .han the consequent ? — 236. To what is the confleqnent et[ua1^ 
ID any ratio? To what is the antecedent equal? — 237. What ifl a 
siraple proportion? — 238. Which are the extremes of a proportionl 
Wliich the means? What is the product of the means equal to^ 
231). If the product of the means be divided by one of the extremes^ 
what is the quotient? If the product of the extremes be divided hgf 
one of the means, wliat is the quotient t 
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Examples. 
Find the rcqnired tenn in each of the following examples : 



1. 


6 • 


; SO : : 


10 


X. 


2 


9 


X : ; 


12 


36. 




$15 : 


: 145 


X 


: 27. 


4. 


t ^ 


A : ^ 


X 


= A 



5. rhe first three terms of a proi)ortioc are 5, 10, and 19 . 
what b the fonrth term ? 

6. The' first three terms of a proportion are 6, 24^ and 14 . 
what is the fourth term? 

7. The first, second, and fourth terms of a proportion are 9, 
12y and 16 : what is the third term ? 

8- The first, third, and fourth tenus of a proportion are 16, 
8y and 20 : what is the second term ? 



DIRECT AND INVERSE PROPORTION. 

240. It often happens, that two numbers which are com- 
pared together, may undergo certain changes of value^ in which 
case thej represent variable and not fixed quantities. Thus, 
when we say that the amount of work done, in a single day, 
^ill be proportional to the number of men employed, we mean, 
that if we increase the number of men, the amount of work 
done will also be increased ; or,' if we dimininh the number of 
men, the work done will also be diminifshed. This is cailod 
Direi^ Proportion. 

If we say that a barrel of flour will serve 12 men a certain 
time, and ask how long it will serve 24 men, the time will ]>o 
less: that is, the time will decrease as the number of men 
IS increased, and will increase as the number of men is de^ 
creased. This is called, Inverse Proportion ; hence, 

1. Tux) numbers are diirdhj jwoportional^ when they in' 
crease or decrease together; in which case their ratio is 
alxoays the same. 
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2. Two numbers are inversely proportional, xohen OM 
mcre^iaes as the other decreases ; in which case their proM 
is always the same. 

Note. — TLifi is sometimes called, Redprocal Proportion. 

First niustratiQii. 

If we refer to Uie nnmeration table of iutegra. and decimal nom- 
bers (Art. 190), we see tliat tlie unit of tlie first place, at the leA 
of 1, is 1 ten; tliat is, a number ten times as great as 1. Tliennit 
of the first decimal [)lace at the right, is 1 tenth, a number only 
one- tenth of 1. The unit of the second place, at the left, is one 
hundred times as great as 1 ; while the unit of the second plftoe, 
at the right, is only one hundredth of 1 ; and similarlj for ail 
other corresponding places. Hence, 

The units of place ^ taken at equal distances from the ttni 
I, are inversely proportional. 

Second lUustration. 

The floor of a room is 20 feet long : what must be its breadth, 
Id order that it may contain 860 square feet? 

Analysis. — The length of the floor, operation. 

multiplied by its breadth, will give the 360 ,., 

area or contents ; hence, the area, di- 20 "^ ^^ 

vided by tlie length, will give the 

breadth. If the contents remain the same, the length will increase 
as the breadth diminishes ; and the reverse. Hence, u^ien the con- 
tents are the same, the length and breadth are iwoersely proportuinol 

COMPOUND PROPORTION. 

241. A Compound PnoroiiTioN is the comparison of tbo 
terms of two equal ratios, when one or both are compound. 

Thus, ^l : ^l :: 5 : • •; 



Or, 



8i 3) . 6 



]} ■■ i\ ■■■■ i\ • :i 
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inj componnd proportion may be reduced to a simple one, 
by mnltipljing the elements of each term together ; thus, by 
multiplying together the elements of the last proportion, we 



20 : 24 : : 16 : 18. 

Hence, in any componnd proportion, 

The product of the extremes is' equal to the product of the 
weans; and the required term may be found as in Art. 239. 

What are the required terms in the following proportions ? 

1. 3 X 9 : 12 X 6 : : 15 : a?. 

2. 5 X 9 : 10 X 9 : : 18 : a?. 

242. If an element is unknown, denote it by x. Then, if 
all the parts are known except one element, as in the follow- 
ing proportion, 



I ' H " H ' H 

f • ef •• ii ' x] 



'to element is equal to the product of the means divided by 
0^ product of all ike elements of the first term and the known 
foments of the fourth term ; thus, 

__ 5 X 6 X 3 X T __ Q 
^ " 2 X 21x5 "" 

1. What is the required element in the proportion, 




340. When are two nnmbers directly proportional ? When are two 
^ambers inversely proportional? What is then said of their product? 
Give the first illustration of inverse proportion. Give the second. — 
<^. What is a compound proportion? What is the product of the 
^ttremes equaJ to ?—242, How do you find the unknovm ^ess^enW 
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SINGLE RULE OF THREE. 

243. The Single Rule of Three is the process of finding 
from three given numbers, a fourth, to which one of them 
vEhall have the same ratio as exists between the other two. 

1. If 8 barrels of flour cost $56, what will 9 barrels cost, 
at the same rate. 

Note. — We shall denote the required term of the prc^rtioD hj 
the letter x. 

Analysis. — The condition, "at the btatembit. 

same rate," requires that the quantity^ har. bar. $ $ 

8 barrels of floar, hnve the same ratio 8 : 9 : : 56 : JC* 

to the quantity, 9 barrels, as $56, tlie _56x9 

cost of 8 barrels, to x dollars, tlie cost ~ g — f «>• 
of 9 barrels. 

Note. — It is plain that 8 barrels of flour will cost lees than 9 bsr 
rels : hence, the ^ term is less than the 4th, and these temiB are 
dii'ecUy proportional. 

2. If 36 men, in 12 days, can do a certain work, in what 
time will 48 men do the same work? 

Analysis. — Write the required operation. 

term, x^ in the 4th place, and the 48 : 36 : : 12 : x. 
term 12, having the same unit value, 36 X 13 

m the third place. * = 4g — ^ ^ ^1^ 

Then, analyzing the question, we 
see that 48 meu will do the work in a less time than 86 men; 
therefore, the 3d term will be greater than tlie 4th, wluch requires 
that the 1st shall be greater than the 2d. Tliis brings 48 men 
^ i:to tlie first place, and 86 men into the 2d. The reason of this 
is ohvious: for, tlie work done by 36 men in 12 days, is a fiiel 
(^vatitity. If a less number of men were employed, it will requiit 
more time to do the work: if a greater number were employed, U 
will require less time; hence, the men and time are imcermLy pr^ 
portional. 

$43. What is the single rule of three? Qive the nilflk 
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Rule- I. Write the required term, x, in the ith place, 
and the term having the same unit value in the 3c? place : 

n. Tlien analyze the quest ion, and see whether the third 
fmn 18 greater or less than the fourth ; when greater, write 
•hrgreater of the remaining terms in thefird place, and when 
/P88, xoritc the less there, and the remaiiiing term in the second 

]place: 

III. Then multiply the second and third terms together 
fln<i dimde the product by the first. 

This rule gives, when quantity and cost are considered ; 

quantity : quantity : : cost : cost. 
When labor and time are considered, 

labor : labor : : time : time. 

AVhen labor and work done are considered, 

labor : labor : : work done : work done. 

Notes.— 1. If the first and socond terms have differeut units, they 
iinut be reduced to the same unit. 

^ If the third term is a coiiiiwund denominate numlxr, it must be 
Kdnced to the smallest unit. 

3. The preparation of the terms, and writing them in their proper 
Plsoes, is called the ^atement. 

i When tlie unknown ti*rm and the term named in connection 
^ it, form the extreme, the proportion between them is Inverse. 

Examples. 

1* If 8 hats cost $24, what will 110 hats cost, at the same 
ale? 

2. If 2 barrels of flour cost $16, what will 12 barrels cost f 

3. If I walk 168 miles in 6 ia3's, how far can I walk, at 
tliegame rate, in 18 days? 

*• If 81b. of sugar cost $1.28, how much will 131b. cost? 

& If 300 barrels of flour cost $2100, what will 125 barrels 
cost? 
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6. If 120 nheep yield 330 pounds of wool, how many poondfi 
will 36 sheep yield? 

7. If 80 yards of cloth cost $340, what will 650 yards cost? 

8. What is the value of 4 cwt. of sugar, at 5 cents a pound? 

9. If 6 gallons of molasses cost $1.95, what will 6 hogs 
heads cost? 

10. If 16 men consume 560 pounds of bread in a month 
how much will 40 men consume? 

11. If a man travels at the rate of 630 miles in 12 dap, 
how far will he travel in a leap year, Sundays excepted 1 

12. If 2 yards of cloth cost $3.25, what will be the cost 
of 3 pieces, each contaming 25 yards ? 

13. If 3 yards of cloth cost 18s. New York currency, what 
will 36 yards cost ?• 

14. If it requires eight shillings and four pence to buy eight 
ounces of laudanum, how many ounces can be purchased for 
Is. 6d.? 

15. If 5 A. IR. 16 P. of land, cost tl50.5, what wiD 
125 A. 2R. 20 P. cost? 

16. If 13 cwt. 2qr. of sugar cost $129.93, what will be the 
cost of 9 cwt.? 

17. The clothing of a regiment of 750 men cost iS2834 58.: 
what will it cost to clothe a regiment of 10500 men? 

18. If 3f yards of cloth will make a coat and Test, wim* 
the cloth is 1^ yards wide, how much cloth will be needed 
when it is f of a yard in width ? 

19. If I have a piece of land 16| rods long and 8^ rode 
wide, what is the length of another piece that is 1 rods wide 
and contains an equal area ? 

20. How many yards of carpeting that is three-fonrths of ■& 
yard wide will carpet a room 36 feet long and SO ftet in 
breadth ? 

21. If a man can perform a journey in 8 days, waftiiy 9 
hours a day, how many days will it require if be waDoi W 
hours a day ? 
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8S. If a family of 15 persons have provisious for S monthA, 
by how maoy most the family be diminished that the provisioiiF 
mj last 2 years 7 

23 A garrison of 4600 men has provisions for 6 months : to 
tki nnmber must the garrison be diniiuishcd that the ])ro- 
mknus muy last 2 years and 6 months? 

84. A certain amount of provisions will subsist an army of 
9000 men for 90 days : if the army be increased by 6000, 
liow long will the same provisions subsist it ? 

85. If 3 yd. 2 qr. of cloth cost $15.75, how much will 8 yd. 
tqr. of the same cloth cost? 

26. If .5 of a house cost $201.5, what will .95 cost ? 
21. What will 26.25 bushels of wheat cost, if 3.5 bushels 
cost 18.40 ? 

28. If the transportation of 2.5 tons of goods 2.8 miles 
costs tl.80, what is that per cwt. ? 

29. If I of a yard of cloth cost 12.16, what will be the 
cost of 5^ pieces, each containing 447 yards 7 

80. If ^ of an ounce cost IfJ^, what will 1 1 oz. cost ? 

81. What will be the cost of 16Jlb. of sugar, if 14|11). 
nstllf? 

32. If $19|^ will buy 14 J yards of cloth, how much will 
3d) yards cost ? 

33. If ^ of a barrel of cider cost ^j of a dollar, what will 
H of a barrel cost ? 

34. If ^\ of a ship cost $2880, what wUl ^ of her cost ? 

35. What will 116| yards of cloth cost, if 462 yards cost 
(150.66 ? 

86. If 6 men and 3 boys can do a piece of work in 330 
ays, how long will it take 9 men and 4 boys to do the" 
une work, under the supposition that each boy does half as 
uch as a man? 

37. If 4 men can do a piece of work in 80 days, how 
my days will 16 men require to do the Bame "vioxVI 

10 
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38. If 21 sappers make a trench in 18 days, liow man} 
days will 7 men require to make a similar trench ? 

39. A certain piece of grass was to be mowed by 20 men 
in 6 days ; one-half the workmen being called away, it is 
required to find in wliat time the remainder wiU coinplcto 
the work ? 

40. If a field of grain be cut by 10 men in 12 days, 
in how many days would 20 men have cut it? 

41. If 90 barrels of flour will subsist 100 men for 120 
liays, how long will tliey subsist 75 ? 

42. If a traveller perform a journey in 35.5 days, when the 
days are 13.566 hours long, in how many days of 11.9 hours, 
will he perform the same journey ? 

43. If 50 persons consume 600 bushels of wheat in a year, 
how long would they last 5 persons! 

44. A certain work can be done in 12 days, by workii^ 
4 hours each day : how many days would it require to do 
the same work, by working 9 hours a day ? 

45. If n^ barrels of fish cost *31i, what will 32f bar 
rels cost? 

46. How much wheat can be bought for $9(>|, if 2bu. 
Ipk. cost $1.93f? 

47. If f of a yard of cloth cost $lf, what wiU 7) 
yards cost ? 

48. What will be the cost of 37.05 square yards of paT» 
ment, if 47.5 yards cost $72.25 ? 

49. If 3 paces or common steps be equal to 2 yaidi^ 
bow many yards will 160 paces make? 

50. If a person pays half a guinea a week for his boanl 
Low long can he board for £211 

51. If 12 dozen copies of a certain book cost $54.79 
what will 297 copies cost at the same rate? 

52. If an army of 900 men require $3618 worth of piv- 
visions for 90 days, what will be the cost of subwateiMfti 
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for the same time, when the army is increased to 4500 
men? 

53. A grocer bought a hogshead of rum for 80 cents a 
gallon, and after adding water sold it for 60 cents a gallon, 
when he found that the selling and buying prices were pro- 
portional to the original qnantity and the mixture : hew much 
vater did he add? 

54. A man failing in business, pays 60 cents for erery 
dollar which ho owes; he owes A *35T0, and B $1875: 
bow much does he pay to each?. 

55. A bankrupt's effects amount to $2328.75, his debts 
amount to $3726 : what will his creditors receive on a dol- 
lar? 

56. If a person drinks 80 bottles of wine in 3 months 
of 30 days each, how much does he drink in a week ? 

57. If 4^ yards of cloth cost 14 s. 8d. 2s ew York currency, 
what will 40 J yards cost ? 

58. If a grocer uses a false balance, giving only 14f oz. 
for a pound, how much will 154^ lb. of just weight give, 
when weighed by the false balance? 

59. If a dealer in liquors uses a gallon measure which is 
too gnaall by } of a pint, what will be the true measure of 
100 of the false gallons ? 

60. After A has travelled 96 miles on a journey, B sets 
out to overtake him, and travels 23 miles as often as A 
feavels 19 miles : how far will B travel before he over- 
takes A ? 

61. A person owning ^ of a coal mine, sold | of hid 
>liare for $9345 : what was the value of the wnole mine? 

, ft2 At what time, between 6 and 7 o'clock, will the 
hour and minute hands of a clock be exactly together ? 

63 If a staff, 5 feet long, casts a shadow of 7 feet, what 
■ the height of a steeple, whose shadow is 196 feet, at the 
^nie time of day? 
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64. A can do a piece of work in 3 days, B in 4 days, 
and C in 6 days : in what time will they do it, working 
together ? 

65. A can build a wall in 15 days, but with the assistance 
of G, he can do it m 9 days : in what time can O do it 
alone? 

66. If 120 men can build | mile of wall in 15 J days, how 
many men would it require to build the same wall in 40| days If 

67. If 3 horses, or 5 colts, eat a certain quantity of oats in 
40 days, in what time will 7 horses and 3 colts consume the 
same quantity ? 

68. If a person can perform a journey in 24 days of lOJ 
hours each, in what time can he perform the same journey, 
when the days are 12 J hours long? 

69. A piece of land, 40 rods long and 4 rods wide, is equiv- 
tilent to an acre : what is the breadth of a piece 15 rods long 
that is equivalent to an acre? 

to. If a person travelling 12 hours a day finishes one-half of 
a journey in ten days, in what time will he finish the remain- 
bg half, travelUng 9 hours a day? 

71. How many pounds weight can be carried 20 miles, for 
the same money that 4^ cwt. can be carried 36 miles ? 

72. If 72 horses eat a certain quantity of hay in T^ weeks, 
how many horses will consume the same in 90 weeks? 

73. A watch, which is 10 minutes too fast at 12 o'clock, OD 
Monday, gains 3 min. 10 sec. per day: what will be the time^ 
by the watch, at a quarter-past ten in the morning of the fol- 
lowing Saturday? 

74. Two persons, A and B, are on the opposite sides of a 
wood, which is 536 yards in circumference ; they begin to 
travel in the same direction at the same moment ; A goes al 
the rate of 11 yards per minute, and B at the rate of 34 
yards in 3 minutes : how many times must A go roniid the 
wood before he is overtaken by B? 
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DOUBLE EULE OF THEEE 

241. The Double Rule of Three is an application of the 
principles of Compound Proportion. 

L If 8 men in 12 days can build 80 rods of wall, how 
much will 6 men build in 18 days? 

Ahaltbis. — We write the 
n^quired tenn in the 4th 
place, and 80 rods, having the 
same- unit, in the 3d place. 
Thai, since 8 men in 12 days 
(or 96 days' work) will build less 
vail than 6 men in 18 days (or 
108 days' work), the third term 
vill be 2eM than the 4t]i : henc«, 
8 X 12 is written in the fii-st place, and 6 x 18 in the second. 

2. If 20 men can perform a piece of work in 12 days, 
working 9 hours a day (that is, in 108 hours), how many 
Jfleii will accomplish the same work in G days, working 10 
tours a day (that is, in CO hours) ? 

AiALTSia. — Write the required 
^2, in the 4Ui place, and. 20 
'^ luiTing the same unit, in 
^ 8d place. Smce 20 men 
'equine 108 hours to do the work, 
■w« men will be required to do 
^ same work in 60 hours; 
^l^at^re, the third term will be 
^ Uum the 4th ; and hence, tlie 

fi»t term must be less than the 3d : therefore, 6 .< ' is written in the 
^ place, and 12 x 9 in the second. 

3. If M men, in 6 days, working 7 hours a day, can build 
wall 116 feet long, 3 feet thick, and 4 feet high, how long 

•wall can 36 men build in 12 days, working 14 hours a day^ 
if the wall is 4 feet thick and 5 feet high? 
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12 
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OPERATION. 

12 X 9 X 20 



6 X 10 



= 3G men. 



341 What is the double rule of thioe^ 
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Analtbis. — In tJii.s 
example, an element, 
viz., length of wall 
is required. This el- 
ement, denoted by x, opkration. 

is put in the 4th 3G X 12 X 14 X 115 x 3 X 4 ,„ 
place wiU. theotlier x = ^_____ = dl4 

Clements composmg 
the 4th term. 

Rulei — !• Denote the required tertn, or element, by x: 

11. Write the required tenn, or the term containing the r^ 
quired element ^ in the 4th place, and the term having like nniU 
vu'th it, in the third place: 

IIL Then anahjze the question, and see whether tJte third 
term is greater or less than the 4th : 

IV. ]\licn greater, write the greater of the two remaining 
terms in the first place, and when less, write the less tenA 
there, and ihe remaining ter?n in the secoiid place: tlisn find 
the required element as in Art 242. 

Note. — Review page 215. 

Examples. 

1. If 2 men can dig 125 rods of ditch in 75 days, iu how 
many days can 18 men dig 243 rods ? 

2. If 400 soldiers consume 5 barrels of flour in 13 dajBi 
bow many soldiera will consume 15 barrels in 2 days? 

3. If a person can travel 120 miles in 12 days of 8 hours 
each, how far will he travel in 15 days of 10 hours each? 

4. If a pasture of 16 acres will feed 6 horses for 4 monthfl 
how many acres will feed 12 horses for 9 months? 

5. If 60 bu.^uels of oats will feed 24 horses 40 days, how 
long will 30 bushels feed 48 horses? 

6. If 82 men build a wall 36 feet long, 8 feet high, and 4 
feet thick, in 4 days; in what time will 48 men bnild a wall 
864 feet long ^ feet high, and S feet ^\de l 
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T. If tlie freight of 80 tierces of sugar, ench weighing 3^ 
hnndred weight, for 150 miles, is $84, what must be paid 
for the freight of 30 hogsheads of sugar, each weighing 12 
hundredweight, for 50 miles? 

8. A family consisting nf G persons, usually drink 15.6 gal- 
lons of beer in a week : how much will they drink in 12 5 
weeks, if the number be increased to 9 ? 

9. If 13 tailors in 7 days can finish 14 suits of clothes. 
tiow many tailors in 19 days ean finish the clothes of a regi- 
Qient of 494 men T 

10. If a garrison of 3600 men eat a certain quantity of 
bread in 35 days, at 24 ouna's per day to each man, how 
many men, at the rate of 14 ounces ])or day, will eat twice aa 
mBch in 45 davs ? 

11. A company of 100 men drank jS20 worth of wine at 
2s. 6d. per bottle : how many men, at the same rate, will £*l 
worth supply, when wine is worth l.s. 9d. per bottle ? 

13. A gaitison of 3600 men has just bread cnou<^h to allow 
24oz. a day to each man for 34 days ; but a siege coming on, 
the garrison was reinforced to the number of 4800 men : how 
tnaay ounces of bread a day must each man be allowed, to 
hold out 45 days against tlie enemy 7 

13. Bonght 5000 planks, 15 feet long and 2^ inclies thick ; 
hov oany [thinks are they equivalent to, of \2\ feet long and 
1} incfaea tliick ? 

1^« If 12 pieces of cannon, eight<jc.n-pounders, can batter 
down a castle in 3 hours, in what time would nine twenty-ftMir- 
pO'indera batter down the same castle, both piecc^s of cannon 
"•cuig fired the same number of times, and their balls (iyin^ 
^th the same velocity ? 

15. If the wages of 13 men for 7^ days, be $l40.Trt, what 
^ be the wages of SO men for 15 J days ? 

W. If a footman travel 264 miles in G'i dav^ o^ X'i^ Vcnwt^ 
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each, in bow many days of 10^ hours each will he travel 129| 
miles? 






17. If 120 men in 3 days, of 12 hours each, can dig a 
a trench of 30 yards long, 2 feet broad, and 4 feet deep, how 
many men would be required to dig a trench, 60 yards long^ 
6 feet deep, and IJ yards broad, in 9 days of 16 hours each? 

18. If a stream of water rumiing into a pond of 175 acres, 
raises it 10 inches in 16 hours, how much would a pond of 80 
acres be raised by the same stream in 9 hours? 

19. A person having a journey of 600 miles to perform, 
walks 200 miles in 8 days, walking 12 hours a day : in how 
many days, walking 10 hours a day, will he complete the re- 
mainder of the journey 7 

20. If 1 000 men, besieged in a town, with provisions for 28 
days, at -the rate of 18 ounces per day for each man, be rein- 
forced by 600 men, how many ounces a day most each man 
have that the provisions may last them 42 days ? 

21. If a bar of iron 6 ft. long, 2^ in. wide, and If in« thick 
weigh 461b., how much will a bar of the same metal weigh 
that is 7 ft. long, 3 m. wide, and 2^ in. thick ? 

22. If 6 compositors in 16 days, working 14 hours a day. 
can compose 20 sheets of 24 pages each, 60 lines in a page, 
and 40 letters in a line, in how many days, working 7 hoars a 
day, can 10 compositors compose 40 sheets of 16 pages in a 
sheet, 60 lines m a page, and 60 letters in a line? 

23. Fifty tuonsand bricks are to be removed a given dis* 
tanco in 10 days. Twelve horses can remove 18000 in 6 da)7t« 
how many horses can remove the remainder in 4 days? 

24. If 248 men, m 6^ days of 11 hours each, dig a trench 
of 7 degrees of hardness, 232^ yards long, 3} wide, and 2J 
deep, in how many days, of 9 hoars long, will 24 men dig a 
trench of 4 degrees of hardness, 317^ yar^s long, 5| wide, and 

^/ dcrpF 
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PARTNERSHIP. 

245. A Partnership, or Firm, is an association of two or 
more persons, under an agreement to sliare the profits and 
loflses ol business. 

Partners are the persons thus associated. 

246. CAPrTAi, or Stock, is the amount of money or prop. 
erty contributed by the partners, and used in the business. 

Profit is the increase of capital between two given dates. 
Loss is the decrease of capital between two given dates. 
Dividend is the amount of profit apportioned to each partner. 

247. Assets of a Firm, are its cash on hand, property, and 
^1 debts due to it. 

248. Liabilities of a Firm, embrace ail the debts which it 
owes, and all its indorsements. 

249. Solvency is when the assets exceed the liabilities. 

280. Insolvency is when the liabilities exc<ied the assets. 

261, An Assignment is a transfer of the assets of an in- 
solvent person or firm to others, for the ben*<fit of creditors. 

251 Assignees are the persons to whom such transfer is 
oiade. 



When the capital of each partner i» employed tor the 
■unetime. 

Since the profit arises from the use of the capital, each 
niatfg share of it should be proportional to his amount of 
stock, nence, 

UB. What is a partnership or firm ? What are partnen* t — ^246. WJml 
'"eir'tel OP stock? What is profit? AVhat is loss? What is a div 
idend?— 247. What are assets?— 248. Wliat are liabilities ?— 249. What 
^ solvency ?— 250. What is insolvencj? — 251. What is an assi^nnie.ptt 
852. WhMi ure assigneea ?—258. What is the x\ile. NvYiftH «iW^ \fiAa»''\ 
W^ftai Js employed for the same time 1 

10* 
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Rule. — As the whole slock is to each man^s stocky so ir 
(A^ whole gain or loss to each man's share (^ the gain or losf^ 

Examples. 

1. Mr. Jones and ^fr. Wilson form a copartnership, the 
former putting in |I250, and the latter 1750: at the end of 
the year there is a profit of $720: what is the share of each? 



1250 






750 


8TATKMKXT. 


2000 : 125a 


: : 720 : x = Jones' 


2000 : 750 


: : 720 : JT = Wilson 




OPBRATI35. 


25 18 




15 18 




= $450. 


5f?0 X W0 
^000 


4t 




fi^ 



= ar = $270. 



2. A, B, ond C, entered into partncrsliip witli a capital of 
17500, of which A put in $2500, B put in $3000, and G pat 
in the remainder ; at the end of the year their gain was $3000: 
what was each one's share of it? 

3. A and B have a joint stock of $4200, of which A owns 
$3600, and B, $600 ; they gain, in one year, $2000 : what if 
each one's share of the profits? 

4. A, B, C, and P, have $40000 in trade, each an equal 
share ; at the end of six months their profits amoiint to 
$16000 : what is each one's share, allowing A to receiTe $50, 
and D, $30, out of the profits, for extra senices ? 

5. Three merchants loaded a vessel with flonr ; A loaded 500 
barrels, B, 700 barrels, and G, 1000 barrels ; in a storm at 
sea it became necessary to throw orerboard 440 barrels : what 
was each one's share of the loss ? 

6. A man bequeathed his estate to his four sons, in the fol- 
lowing manner, viz. : to his (irst, ^!>Q^^, V.o Yaa ^»^<qsq&« %i5Q(l 
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to his third, $4500, and to his fourth, $4000. But on settling 
the estate, it was found that after paying tlie debts and ex- 
penses, only 912000 remained to be divided : how much shouKl 
each receive f 

7. A widow and her two sons receive a legacy of $4500 
of wiiich tlie widow, is to have |, and the sons, each \, But 
the elder son dymg, the whole is to be divided in the same 
proportion between the mother and younger son : what will 
each receive? 

H. Foiur persons engage jointly in a land si)cculation ; D 
puts in 1^5499 capital. They gain $15000, of wliich A takes 
14320.50, B, $5245.75, and C, $3600.75 : how much capital did 
A, B, and G put in, and ^hat is D'S share of the gain? 

9. A steam-mill, valued at $4300, was entifely destroyed by 
fire. A owned ^ of it, B ^, and C the remainder ; supposing 
it to have been insur^ for $2500, what was each one's share 
of the loss ? 

10. A copartnership is formed with a joint capital of 
116910. A puts in $5 as ofteu as B puts in $7, and bh 
often as puts in $8 ; their annual gain is equal to C's stock ; 
what is each person's stock and gain ? 

11. A man failing in busines^s is indebted to A, $475.50, 
to B, $302.12^, to C, $250.87^, and to D, $140. He in 
7orth only $614.25 : to how much is each entitled? 

12. Four persons, A, B, C, and D, agreed to do a piece 
of work for $270. They were to do the work in the pro 
portions of j, {, ^, and ^jr : what should each receive for his 
torkf 

13. A, B, and C, form a copartnership, with a capital of 
150000, of which A puts in $18500, B, $24650, and C, the 
remainder. C, on account of his superior knowledge of the 
business, was to receive ^ of all the profits, exclusive of his 
share. At the end of the year, the net \)to^\. va Vk*^^^\ 
wJmi should eaA receirc t 
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14. Two merchants, A and B, fonn a copartnersliip. A con- 
tributes #10500, and B, #16500. At the end of the year, the 
assets are #29400, and the liabilities #4750. Now, supposing the 
partnership to continue, with what capital does each ^>artuer com- 
mence the new vear i 

m 

15. Three persons buy a piece of land for #4569, and the 
pirts for which they pay bear I he following proportions to each 
other, viz, : the sum of the lirct and second, the siun of the firsi 
and third, and the sum of the second and third, are to eacli other 
as ^, -I, and -^ : how nmoh did each pay, and what i>art did each 
own I 

854. When the capital ia employed lor Qneqaal times. 

"When the partners employ their capital for unequal tim€9^ the 
profits of each will depend on two circimistanees : 
1st, On the amount of en pita! he put^ in : and 
2dly, On the length of t'.-r'.. it is o.intinuid in frw,v/wf«t; 

Therefore, the pn^tit of eacli will depend on the product of 
these two olements. The whole pro tit will be proportional to the 
sum of these products. Hence, the following 

HrUle. — Afuffipljf lach Man*s capita! ft// the time he om- 
tinned it in the Jinn ; then «n/, the sum of the product* 
is to each product^ 9o is the whole f^ain or loss to each mak$ 
share. 

Examples. 

1. A put in trade #500 for 4 months, and R #600 for ,5 
months. They gained #240: what was the share of each I 

OFERATIOX. 

4's cap. 500 X 4 = 2000 
B's cap. 600 X 5 = 0000 

Sum of products = 5000 : 2000 : : 240 : jr = #06, A'fc 

5000 : 3000 : : 240 : X = #144, B's. 

-^. Hiree men hire a pasiurj for %"Qii^''. Ky^V'^^Vsw* 
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for 3 months ; B, 9 horses for 5 months ; and C, 4 horses 
for 6 months : what part of the rent should each pay ? 

3. A commenced business with a capital of $10000. Four 
months afterwards B entered into partnership with him, and 
put in 1500 barrels of flour. At the close of tlie year tlieir 
urofits were 15100, of which B was entitled to $2100: what 
was the value of the flour per barrel ? 

4 On the 1st of January, 1864, A commenced business 
with a capital of $23000 ; two months afterwards he drew out 
11800 ; on the 1st of April, B entered into partnership with 
him, and put in $13500 ; four months afterwards he drew out 
MOOOO ; at the end of the year their profits were $8400 : 
how mnch should each receive ? 

5. Three persons divided their profits to the amount of 
*198. A put out $4000 for 12 months; 15, $3000 for 15 
nwnths ; and C, $6000 for 8 months : to what part of the 
profits was each entitled? 

6. Three persons, C, D, and E, form a copartnership ; C*s 
8tock is in trade 3 months, and he claims ^^ of the gain ; D's 
Ktock is in 9 months ; and E put in $*I56 for 4 months, and 
claims ^ of the profits : how much did C and D put in ? 

1. Two persons form a partnership for one year ahd six 
fiwnths. A, at first, put in $3000 for 9 months, and tlieu 
tlOOO more. B, at first, put in $4000, and at the end ot 
the first year, $500 more ; but at the end of 15 months, he 
*'ev out $2000. At the end of 12 months, C was admitted 
M a partner with $7333^. The gain was $7400 : how mnoh 
''joiild each man receive ? 

8. Three men take an interest in a mining company. A 
P^t in $480 for 6 months; B, a sum not named for 12 
"Months ; and C, $320 for a time not named : when the 
*^nnt8 were settled, A received $600 for his stock and 
IWofite ; B, $1200 for his ; and C, $520 for his what was B's 
■tock, and C's time f 

^ Wliat is the rule when the capital Is* emvAo^e^ te ^tox'Wvm^ Mvcnnr» 
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PERCENTAGE. 

255. l^ER cENr. means by the hundred. Thus, 1 per ceut 
or a number is one-hundredth of it ; 2 per cent, is two-hao 
dredtlis of it ; 3 per ceut. three-hundredths, &c. 

256. The Rate per cent, is the number of hundredths take"0- 
Thus, if 1 hundredth is taken, the rate is 1 per cent. ; if ^ 
hundredths are taken, the rate is 2 per cent.; if 3 hnndredth^^t 
the rate is 3 per cent., &c 

257. The Base is the number whose part is taken. 

258. The Percentage is the result of the operation, an& 
the part of the base taken. 

The rate per cent is generally expressed decimally ; thus, 

1 per cent, of a number, is y^ of it = .01 of it. 

2 per cent, of a number, is y^^^ of it = .02 of it. 



25 per cent, of a number, 

60 per cent, of a number, 

100 per cent, of a number, 

200 per cent, of a number, 

^ per cent, of a number, 

J per cent, of a number, 

75 per cent, of a number, 



is j\^jf of it = .25 of it 
is j\% of it = .50 of it. 
is jgg of it = 1 time it 
is fgj of it = 2- times it 
is T^y of it = .006 of it 
is y^ff of it = .0075 of it 
is ^ of it = .0075 of it 
.8 J per cent, of a number, is j^^ of it = .0085 of it 

Note. — Per cent, is often expressed by the character Vo. Thus 5 
per cent, is written 5 % ; 8 per cent., 8 »/©. 

Write, decimally, 6''/o; 8%; 15J°/o; 100% ; 204%; 327 J %, 
672.3%; 49%; and i)07.5%. 

255. What is the meaning of per cent.? What is 5 hnndredtlis ol 
a number ?— 256. What is the rate per cent. ? If four hundredths of 
a number is taken, what is the rate? — 257. What is the baAo? — ^258^ 
TVTiat 18 the percentage? How '\s iVve t«A« v^t «iii\.. %.«&snJl9 «v 
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259. To find the percentage, when the base and rate are known. 

1. What is the percentage of $450, the rate being 6 per 

cent.? 

Analysis. — The rate, expressed decimallj, is oPBEAnow 
•06. The percentage is, therefore, six hundredths 450 

oftbe base, or the product of the hose and ,06 

wt«. Hence, to find the percentage of any |27.00 An% 

nionber: 

Rule. — MuUijyly the base by the rate, and the product loiU 
^ the percentage. 

Examples, 
^ind the percentage of the following numbers : 



^ 4 per cent, of $1256. 
2. 12V« of $956.50. 
3- J per cent, of 475 yards. 
*. {•/. of 324.5 cwt. 
S- 1% of 125.25 lbs. 
^« If per cent, of 750 bush. 
■^^ 4^% of $2000. 
^' 9 per cent, of 186 miles. 
^» 10| per cent, of 460 sheep. 
^0. 5^ per cent, of 540 tons. 
11. ^ per cent, of $3465.75. 



12. 12^% of 126 cows. 

13. 50 per cent, of 320 bales. 

14. 37^ per cent, of 1275 yds. 

15. 957. of $4573. 

16. 105 per cent, of 2500 bar. 

17. lUyU of $4573. 

18. 250 per cent, of $5000. 

19. 305% of $1267.87 J. 

20. 500 per cent, of $3000. 

21. What is 3% of $765? 

22. What is 4^% of 960 bnsh f 



23. What is the difference between 4|Vo of $1000 and 7 J 
per cent, of $1500 ? 

24. If I buy 895 gallons of molasses, and lose 17 per cer.t 
by leakage, how much have I left ? 

25. A grocer purchased 250 boxes of oranges, and found that 
he had lost in bad ones 18 per cent. : how many full boxes of 
good ones had he left ? 

gffp. Row do jx>n Snd the percentage from \\ift \jm» «w\ TtNaX 



38S PERCENTAQS. 

260. Parts of percentage. 

There are three parts in percentage : 1st. The Base ; 2d 
The Rate ; and 3d. The Percentage. 

26 1 . To find the rate, when the base and percentage are known 

I. What per cent, of $64 is 116? or, $16 is what pait of 

64? . , • ' 

Ahaltsis. — In this example, 16 is the operatioh. 

percentage, and 64 the base, and the rate is 45 = A = .25, or 

required. Since the percentage is equal to 25 per cent, 

tlie base multii)lied bj the rate, the rate is 
eqnal to the quotient of the percentage divided by the base. 

Rule. — Divide the percentage hif fhe base, and the fini 
two decimal places will express the rale. 

Examples. 

1. What per cent, of 10 dollars is 2 dollars ? 

2. What per cent, of 32 dollars is 4 dollars? 

3. What per cent, of 40 pounds is 3 pounds? 

4. Seventeen bushels is what per cent, of 125 bnslieJs? 

5. Thirty-six tons is what per cent, of 144 tons 7 

6. . What per cent, is $84 of $96 ? 
T. What per cent, is ^ of | ? 

8. What per cent, is 3 miles of 400 miles? 

9. Four and one-third is what per cent, of 9| 7 

10. One hundred and four sheep is what per cent, of • 
drove of 312 sheep? 

II. A grocer has $325, and purchases sugar to the amoani 
of $121.87^: what per cent, of his money does he expend? 

12. Out of a bm containing 450 bushels of oats, 56^ bmlielB 
were sold : what per cent, is this of the whole ? 

Note. — If the base be regarded as a single thing, and denoted bv 
1, a fractional percentage expressed decimally will denote the ntou 



SffO. Bow mtmy parts are there m peTcenta^t What aie thejT 
SOI. How do yon find the rate, from \\ie \](M« lai^ '^TQns^a%!6\ 
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13. ^ of a number is what per cent, cf the nomber f 

14. I of a ship is what per cent, of the ship 7 

15. ^ of 60 is what per cent, of 50? 

16. I of a cargo is what per cent, of it ? 

1 1. 1| times a number is what per cent, of the numbei ? 

262. To fine the base, when the rate and percentage art 

mown. 

1. Of what number is $960, 16 per cent? 
Akalysis. — By Art. 259, the percentage 

OPERATION 

18 equal to tlie base multiplied bj the ^^^ . , ^ '^.^^ 
fate; henco, -to find the base, 

Rule. — Divide the percentage by the rate, expressed deci- 
mally. 

Examples. 

2. The number 4*15 is 25% of what number? 

3. The number 81 J is 12^7« of what number? 

^' Five hundred and sixty dollars is 140% of what number? 
5. The number 75 is ^ % of what number ? 
6- One dollar and twenty-five cents is |^% of what number? 
^' The fraction | is 45 % of what number ? 
1 The fraction J is f Vo of what number ? 
^ If a person receives $5850, and that sum is 75 Vo of 
^^at is due him, what is the debt ? 

W. A bankrupt can pay only 37 J per cent, of his debts : 
^fcat did he owe to that merchant to whom he paid $1647 ? 

n. In an army, 15600 men are mustered after a battle, in 
rtlch 25 Vo were killed and wounded : what was the original 
nttJnber of men ? 

263. Amount is the base plus the percentage. 
I. Difference is the base minus the percentage. 



I How do jroa Gnd the base, when the xatft wcA ^erowcLXa^ %xft 
hiownT—263. Wliat ib the amount?— 364. \Wxa\. i^ ^iXi'a ^«stwis»^ 
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265. Knowing the aunount and rate, to find the base. 

1. Mr. Jones buys 8 hogsheads of sugar, sells them at an 
advance of 15 per cent., and receives $470 : what did be pay 
for tlie sugar ? 

Akalysib. — ^Tlie amount received, $470, opsaATioH. 

arises from addihg the percentage to the 1.15)470(400 - 

base; that is, it arises from multiplying ^^^ 

the lose by I — plus the rate per cenU ; 
hence, to find the base, 

Hule. — Divide the amount by 1 plus the rate, expressed 

decimally. 

Examples.' 

1. What number is that, to which if 1 per cent, of it be 
added, the sum will.be 392? 

2. What was the population of a city in 1850, which in- 
creased 15 per cent., and in 1860 contained a population of 
10350? 

3. A farmer bought a flock of sheep, which in three years 
mcrcased 96 per cent, and then numbered 1078 : how many 
did he buy? 

4. Mr. Jones sold his farm for tl008, which was thirty- 
three and one-third per cent, more than he gave for it : what 
did it cost him ? 

5. A man bought a horse and cow ; he paid for the horse 
one hundred and twenty-two dollars, which was three houdreil 
and five per cent, more than he paid for the cow : how miK* 
did the cow cost him ? 

Note. — If the rate per cent, exceeds one hundred, the whole 
number, to which the rate is added, must be increased 1 for each 
hundred. 

265. IIow do yon find the base, when the amount and rate are 
known ? 
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6. A crop of wheat, worth $1036, exceeds the value of 
the com crop by 40 per cent.: wliat was the value of the 
com crop ? 

7. A merchant, in closing up his business, had §85000; he had 
doubled his capital, and in addition, he had made twenty- 
five per cent, of it: what was the amount of his capital? ; 

8. A man's income is $9180, arising from la})or and invest- 
ments : his investments yield 70 per cent, of his labor : what 
is the value of his labor ? 

9. A farmer bought 40 sheep, and after keeping them for 
M year, sold them at an adYance of., 55 per cent., and received 
te48 : what did he pay for the sheep per head ? 

10. A merchant bought a lot of goods and marked them at 
an advance of 26 per cent. : when sold, he found that they 
broQght him $6835.50 : what did the goods cost him ? 

266. Knowing the difference and rate, to find the base. 

1. A cask of wine, out of which 37 per cent, had leaked, 
was foand to contain 33.39 gallons : how many gallons did the 
cask contain ? 

^ALTsis. — Thirty-seven operation. 

per cent denotes .8T of 1 — .37 per cent. = .63 per cent. 
the capacity of the cask ; 

and hence, tlie part of the -^^ • ^ '- - 33.39 : x gaL 
caik that is filled is de- 
noted by 1 - .87 = .68. X = ^^ = 53 gal. 
Bat .68 of the cask con- -"^ 
tabs 88.89 gallons; therefore, the entire cask will contain as 
ii^y gallons as .68 is contained times in 83.89, viz., 58 ; hence, U^ 
^d the base, 

Rule.— Diuirfe the difference by the difference hetiveeii 1 
ind the rate, expressed decimally. 

Examples. 

I James, after giving John 15V« of his marbles, has 186 
•eft: how manjr had he at first ? 



236 PERCENTAGE. 

2. Mr. Wilson lost 18 per cent, of bis sheep by disease, and 
bad a flock of 615 left : bow many bad be at first f 

3. Mr. Jones invests 46*/o of bis capital in land, and has 
$513 left : wbat is bis capital ? 

4. An army fought two battles ; in the first it lost 15 per | 
cnt., and in the second, 20 per cent, of the original nuinlier.; i 

tfter which it mustered 19500 men : what was its original 
strength ? ; 

5. A grocer bought a quantity of provisions, but fimling 
them damaged, sold them at a loss of 19 per cent., and i^ 
eeived $10935 : what did they cost him ? 

6. A son, who inherited a fortune, spent 31 J per cent, d 
it, when he found that he had only $31250 remainmg : what 
was the amount of his fortune ? 

7. A grocer purchased a lot of teas and sugar, on whidi 

he lost 16 per cent, by selling them for $4200 : what did he j 
pay for the goods ? 

8. A speculator invested in stocks, which, falling rapidly in 
price, he sold out at a loss of 13 per cent^ and receivwi 
$2262 : what was tlie amount of his purchase ? 

267* Formulas of percentage. 

Nearly every practical question, in Arithmetic, is a partio* 
ular case of one or other of the five operations of Percentages 
hence, we write the formulas : 

1. Percentage = Base x Rat 3 Art 258. 

3, Rate = ^^^ Art. 261. 

liase 

3. Base = ^^^^^ ^g^ .... Art. 26S. 

Rate 

k - 

.. r. Amount .^ ^^_" 

* ^"^ = r+R^ ^'^- ^*^ 

L r -o Difference . ^ ^^^ 

i 5 Base = :; ^^-r- - ... Art. 266* 

r 1 — Ra\/^ 
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PROFIT AND LOSS. 

268. Profit and Loss are commercial terms, indicating gain 
or loss in basiness transactions. The gain or loss is always 
estimated on the cost price. 

The cost of an article is the amount paid for it. 

The selling fbice of an article is the amount received for it. 

The cost IB the base ; the gain or loss is the percentage ; 
the rate per cent, of gain or loss is the rate ; the selling price 
is the sum of the base and percentage, when there is a gaiii^ 
and their difference when there is a loss. 

The following examples may all be wrought by the five for- 
mnlas and rules of Percentage : 

Examples. 

1. Bought 9 barrels of sugar, each wt'igliing 250 pounds, at 
1 cents a pound : how much profit would be made if it were 
sold at 8J cents per pound ? 

2. If 15 pieces of muslin, each containing 43 yards, cost 21 
«enta per yard, what would be the gain if sold at 31 J cents 
per yard? 

3. A farmer bought a flock of 360 sheep ; their keeping 
fcr 1 year cost tO.75 a head ; their wool was worth 1 dollar 
ttd 25 cents a head, and one-fourth of them had lambs, eacli 
of which was worth one-half as much as a fleece : what was 
fe profit of the purchase at the end of the year ? 

i A merchant bought 65 barrels of flour, at $5i^ per barrel, 
^^ sold them so as to gain $42.50 : what was the price per 
birrel? 

5. A person bought 500 bushels of potatoes, at 62^ cents 

268 What Jo yon understand by the terms profit and loest 
^"t Is cost? What is the sellinfi: price? Wliat is the btwe? Wliat 
■ ilie gun or J<jbs f 
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per bushel, and sold them so as to gain $35 : at what price 
were they sold? 

6. A house and lot were bought for $6450. The honse 
was repaired at an expense of 1575, painted for 1796, and 
was then sold so as to gain $945 : what was the price of the 
Imse and lot? 

. 7. If in 3 hogsheads of molasses, which cost $68.04. one 
third leaked out, what must the remainder be sold for per 
gallon to realize a profit of $2.52 on the whole? 

8. If a merchant's profits are 22 per cent, on the cost of 
the goods sold, what is his profit on $4162.50? 

9. A quantity of goods were bought for $3612 ; the charges 
on them were $54: they were sold at an advance of 20%: 
what was the profit? 

10. A merchant, on taking an inventory of stock, finds it 
worth $37649 : what would be his profit on this stock, if 
sold at an advance of 31^*/t? 

11. A merchant bought goods to the amount of $2965 ; hot 
being damaged, he sold them at a loss of 15*/o : what was tho 
amount of his loss? 

12. A quantity of flour was bought for $8550 ; -^^ of th« 
flour was so damaged as to be sold at a loss of 12*/o ; | of it 
was sold at a profit of 19*/o; and the remainder at a profit 
of 30%: what was the net profit on the flour? 

13. If sugar costs 16 cents per pound, and is sold at ao 
advance of I2^V«, what is the profit per lb.? 

14. A bank, whose capital is $200000, after reserving $2860 
for a surplus fund, declared a dividend of 8 */• on the capital : 
what were the entire profits ? 

15. The profits of a merchant averaged 25V* of his capital, 
and his expenses are 5 Vo of his profits : what part of the 
capital were the expenses? 

J 6. A farmer sells 375 bushels of com for 75 cents a bushel; 
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the purchaser sells it at an adyance of 20 per cent. : how much 
a bashel did he receive for the com ? 

IT. A merchant bujrs a pipe of wine, for which he pays 
$322.56, and he wishes to sell it at an advance of 25 per cent : 
what must he sell it for per gallon? 

18. A man bonght 3275 bushels of wheat, for which he paid 
$8493.33 J, but finding it damaged, is willing to lose 10 per 
eent : what must he sell it for per bushel ? 

19. If I purchase two lots of land for $150.25 each, and sell 
one for 40 per cent, more than it cost, and the other for 28 
per cent, less, what is the gain on the two lots ? 

20. Bought a cask of molasses containing 144 gallons, at 45 
cents a gallon, 36 gallons of which leaked out : at what price 
per gallon must 1 sell the remainder to gain 10 per cent, on 
the cost ? 

21. A person in Chicago bought 3500 bushels of wheat, at 
$1.20 a bushel : allowing 5 per cent, on the cost for risk in 
transportation, 3 per cent, for freight, and 2 per cent, commis- 
sion for selling, what must it be sold for per bushel in New 
York to realize 40 per cent, net profit on the purchase ? 

22. Bought a quantity of goods for $348.50, and sold the 
same for $425 : what per cent, did I make on the amount 
recdved? 

23. Bought a piece of cotton goods for 6 cents a yard, and 
sold it for 7^ cents a yard : what was my gain per cent. ? 

24. If I buy rye for 90 cents a bushel, and sell it for $1.20, 
Wid wheat for $1.12^ a bushel, and sell it for $1.50 a bushel, 
'^pon which do I make the most per cent.? 

25. If paper that cost $2 a ream, be sold for 18 cents a 
,uire what is gained per cent. ? 

26. How much per cent, would be made upon a hogshead of 
wigar weighing 13cwt. 3 qr. 141b., that cost $8 per cwt., if 

at 10 cents per pound ? 

21. A hardware merchant bought 45 T. \^CN»\i. ^^\vvQ?l ws^ 



I- 
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at $75 per ton, and sold it for $78.50 per ton : what was liis 
whole gam, and how mach per cent, did he make? 

28. A merchant buys 67560 feet of lumber for $7000 : the 
expense 6i cartage and piling was $425, and the loss of material 
amounted to $216. If the lumber be sold at $97.50 per 1000 
feet, wliat will be the entire loss ? 

S9. A gentleman, having gold coin to the amount of $475 
sold it for bank bills and obtained $593.75 : what was the rate 
per cent, of premium on gold, and what the rate per cent, of 
depreciation on the bills ? 

30. In selling a quantity of wheat, a merchant gained $500 
when his rate of profit was 31 % : what was the cost ? 

31. In the course of 6 months a merchant gained $3745. 
what amount of goods must he have sold, allowing a gain of 

25%? 

32. The net profits of a shoe-dealer were $2965, and his ex 
penses were $1260. If the rate of profit were 40%, what 
amount of goods were sold ? 

33. What must be the annual sales of a merchant, that he 
may realize $4500, after paying $2500 expenses, when his rate 
of profit is 35 % ? 

34. The surplus fund of an insurance company, amomiting to 
$32500, will pay 12^% on its capital: what is the capital? 

35. The profits of a bank are 12Vo of its capital ; the ex- 
penses are 10% of the profits: what % of the capital are the 
expenses ? 

86. A grocer sold a lot of sugars for $477.12, which was an 
advance of 12% on the cost: what was the cost? 

37. Mr. A. bought a let of sugars, but finding them of flf 
inferior qauJity, sold them at a loss of 15%, and found that 
they brought $340 : what did they cost him ? 

38. I sold a parcel of goods for $195.50, on whidi I mad^ 
13%; what did they cost me? 



PROFIT AND LOSS. 241 

39. Sold 18 cwt. 3 qr. 14 lb. of sugar, at 8 cents a pound, 
tod gained 15*/o : how much did the whole cost? 

40. A dealer sold two horses for $412.50 each, and gained 
on one 35*/>, but lost 10*/o on the other: what was the cost 
of each, and what was his net gain? 

41 A merchant having a lot of flour, asked 33^% more than 
it cost him, but was obliged to sell it 12^Vo less than his 
ukiog price : he receiyed 17 per bbl. : what was the cost 
per bbL? 

42. If a merchant in selling a quantity of merchandise for 
13850, loses 12*/o of the cost, what was the cost? 

43. If 25 per cent, be gained on flour when sold at $10 a 
barrel, what per cent, would be gained when sold at $11.60 a 
barrel? 

Note. — ^In this dass of examples, first find the cost, as in Art. 267 ; 
thai find the gain, or loss ; and then diyide by the number on which 
the per cent, is reckoned. 

44. A lumber-dealer sold 25G50 feet of lumber at $19.20 a 
thousand, and gained 20 per cent. : how much would he have 
gained or lost had he sold it at $15 a thousand? 

45. A man sold his farm for $3881.25, by which he gained 
^^ per cent, on its cost : what was its cost, and what would 
lie have gained or lost per cent, if he had sold it for $3277.50? 

46. If a merchant sells tea at 66 cents a pound, and gains 20 
(*r cent., how much would he gain per cent, if he sold it at 
1'i cents a pound ? 

41. Sold 5520 bushels of com at 50 cents a bushel, and 
8 per cent.: how much per cent, would have been gainecl 
it been sold at 60 cents a bushel ? 

4S, A grocer bought 3 hogsheads of sugar, each weighing 
^^12J pounds ; he sold it at 11 cents a pound, and gained 37^ 
P^ cent. : what was its cost, and for how much should he 
"*ve sold it to gain 50 per cent, on the coat I 

11 
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COMMISSION. 

269. Commission is an allowance made to an agent for a 
transaction in bosiness, and is reckoned at a certain rate per 
.x'iDt. on the amount of money used. 

270. A Commission Merchant is one who sells or hoys 
goods for another. 

271. A CONSIGNMENT is a quantity of goods sent to • 
merdiant for sale. 

A CONSIGNOB is the one who sends the goods. 

A CONSIGNEE is the one to whom the goods are sent 

Note. — ^The oommifision for the pmchAse or sale of goods, in Um 
dty of New York, varieB from 2^ to 12^ per cent. ; and, ander mmm 
dicnmstances, even higher rates are paid. For the sale of real estate 
tbe lates are lower, varying from onoKioarter to 2 per oent. 

All the cases of Commission come under the rules and for 
mulas of Percentage. 

Examples. 

1. A commission merchant sold a lot of goods, for which 
he received $7540 ; lie charged 2^ per cent commission : what 
was his commission, and how much must he pay over ? 

2. A commission merchant received $1399.77 to be invested 
in goods; he is to have 3 per cent on the amount purchased: 
what is the amount of the purchase, and what the commlB* 
aion? 

3. An auctioneer sold a house for $3125, and the fomitiiffi 
ior $1520 : what was his commission at } per cent. ? 

i. A flour merchant sold 750 barrels of flour, at $9.75 a 
parrel: what was his commission at 2J per cent.? 

269. What is commission? How is it reckoned ?— 270. What Is i 
commission merchant ?— 271. What is a consignment t What is a ooi 
senior? What is a consignee f 
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5. I sold at aaction 96 hogsheads of sugar, each weighing 
9cwt. and 501b., at 16.50 per hundred: what was the 
fMictioncer's commission at l|*/t, and to how much wan I 
entitled ? 

6. An agent purchased 2340 bushels of wheat at $1.15 a 
bushel, and charged 2| per cent, for buying, IJ per cent, for 
shipping, and the freight cost 2 per cent. : what was his com- 
mission, and what did the wheat cost the owner? 

I. A town collector received 4^ per cent, for collecting o 
tax of $2564.25 : what was the amount of his percentage ? 

8. I paid an attorney r>| per cent, for collecting a debt of 
11320.25 : how much did I receive ? 

9. My commission merchant sold goods to the amount of 
tlOOO, on which I allowed him 5 per cent. ; but as he paid over 
the money before it became due, I allowed him 1^ per cent, 
more : how much am I to receive ? 

10. A dairyman sent an agent 3476 pounds of cheese, and 
illowed him 3^ per cent, for selling it : how much would he 
receive after deducting the commission, if it were sold for 12^ 
eents per pound 7 

II. A person has $1500 in bills of the State Bank of In- 
diana, upon which there is a discount of 2^ per cent., and 
tlOOO of the bank of Maryland, upon which there is a discount 
of ^ per cent. : what will be the loss in changing the amount 
into current money ? 

12. I am obliged to sell S2640 in bills on the bank of Dela- 
ware, upon which there is a discount of 2 J per cent. : how 
much bankable money should I receive ? 

13. A merchant in New York received a consignment of 
^15 bbl. of flour, which he sold at ^4.75 per bbl. He charged 
* eommission of 2%, JVo for storage, and f"/o for guarantee 
^Oiai weri; the charges, and \^hat amount was transmitted to 
'le consignor ? 

NoTB.— S per cent, -fr i per cent, -f ) per ceoi. ^at^ ^i <»w\ 
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14. A commission mcrcbaDt in New York receives $12000 
for the purchase of sugar. He charges 2% commission. What 
amount is laid out in purchasing sugar, and what is the com- 
mission ? 

16. A factor receives $708.75, and is directed to purchase 
iron at $45 a ton ; he is to receive 5 per cent on the money 
paid : how much iron can he purchase ? 

16. I forward $2608.625 to a commission merchant in Chicago, 
requesting him to purchase a quantity of corn ; he is to receive 
2^ per cent, on the purchase : what does his commission amount 
to, and how much com can he buy with the remainder, at 56 
cents a bushel ? 

17. My agent at Havana purchased for me a quantity of 
sugar at 6^ cents a pound, for which I allow him a com- 
mission of 1^ per cent. His commission amounts to $42.66: 
how many barrels of sugar of 240 pounds each did he purchase, 
and how much money must I send him to pay for it, including his 
commission ? 

18. A merchant in Xew Orleans received $187.50, to be laid 
out in the purchase of cotton. After allowing for commission at 
2^, freight at ■^^, insurance at \^, and incidental expenses -^^ 
what amount was expended in the purchase of cotton, and what 
was the commission ? 

19. A commission merchant, in selling a quantity of merchan- 
dise for $2785, received a commission of $60 : what was the rate 
of commission ? 

NoTB. — ^In this example, the base and percentage are giyen, and the 
rate is required (Art. 267). 

20. A land agent received $175 for selling a house for $6795: 
what was his rate of commission ? 

21. A collecting agent received $15 for collecting a debt of 
$175 : what was his rate of commission ? 

22. A miller received for his toll 5 bushels on every 45 busheli 
of grain that he ground : what was the rate ? 
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INTEREST, 

272 Interest is a percentage paid for the use of money. 
Principal, or base, is the money on which interest is paid. 
Rate of interest is the per cent, paid per year. 
Amount is the snm of the principal and interest. 
Per annum means by the year, 

273. In interest, by general custom, a year is reckoned at 12 
months, each having 30 days. The Rate of Interest is generally 
fixed by law, and is called Legal Interest. Any rate aboTO 
the legal rate is usury ^ and is generally forbidden by law. 

274. In most of the States, the legal rate is 6 per cent. ; in 
^ew York, South Carolina and Georgia, it is 7%; and in 
some of the other States the rate is fixed as high as 10 per 
cent. 

275. There are five parts in interest : 1st, principal ; 2d, rate ; 
H time ; 4 th, interest ; 5th, amount. 

CASE I. 

276. To find the interest of any principal for one or more 
yean 

1. What is the interest of $3920 for 2 years, at 7 per 
cent.? 

ARALT9I8. — In this example, the operation. 

^ is $8920, the rate 7%, and the $3920 
nrterest for 1 year is the percentage . q-j ^^^^ 

thla product multiplied by 2, the num- 

ler of years, gives the interest for 2 *274.40 int. for 1 year. 

rears; hence, ^ No. of years. 

$548.80 interest. 
Rule. — Multiply the principal 

ty the rate, expressed dedmaUy, and the product by the num^ 

^ ^ years. 
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Examples. 

1. What is the interest of f^675 for 1 year, at 6 J per cent.? 

2. What is the interest of $871.25, for 1 year, at 7Vt? 

3 What is the mterest of $535.50, for 1 years, at (PA? 

4 What is the interest of $1125.885, for 4 years, at 8 V. 

5 What is the interest of $789.74, for 12 years, at 57c? 

6 What is the interest of $2500, for 7 years, at 71%? 

7. What is the mterest of $3153.82, for 2 years, at 4\y I 

8. What is the amount of $199.48, for 16 years, at 7Vo? 

9. What is the amount of $897.50, for 3 years, at 8Vof 

10. What is the mterest of $982.35, for 4 years, at 6f •/•? 

11. What is the amount of $1500, for 5 years, at 5j7.f 

12. What is the mterest of $1914.10, for 6 years, at 3J%f 

13. What is the interest of $350, for 21 years, at lOVof 

14. What is the amount of $628.50, for 5 years, at 12^V#T 

15. What is the amount of $75.50, for 10 years, at Q*UJ 

16. What is the amount of $5040, for 2 years, at 7J*/i? 

NoTB. — ^When there are years and months, and the numths are 
aa aliquot part of a year, multiply/ the interest for 1 year by the 
years and the months, reduced to tJie /ration of a year, 

17. What is the interest of $119.48, for 2yrs. 6 mo., at 7*/iT 

18. What is the interest of $250.60, for 1 yr. 9 mo., at 6*/i? 

19. What is the interest of $956, for 5yrs. 4 mo., at 9*/iT 

20. What is the amount of $1575.20, for 3yrs. Smo^ at 7V#? 

21. What is the amount of $5000, for 2yrs. 3 mo., at 5JV»! 

22. What is the interest of $1508.20, for 4 yrs. 2 mo., at 10%.' 

23. What is the interest of $75, for 6 yrs. 10 mo., at 12J7«.' 

24. What is the amount of $125, for 5 vrs. 6 mo., at 4|V#.^ 



272. What is interest? What is the principal or base? What is 
rate? What is amount? Wliat is the meaning of per aonmn? — ^273. 
How is a year reckoned, in computing interest? How many days are 
reckoned in a month ? What is legal interest ? What is neury ? 
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CASS II. 

277. To find the iaterMt on a given principal for any rate 

md time. 

1. What is the interest of $1752.96, at 6 per cent., for 
ijh. 4 mo. and 29 da.? 

Analysis. — ^Tiie interest for 1 year is t^e prodoot of the prii- 
cipal and rate. If the interest for I year be divided by 12, the 
quotient will be the interest for I month ; if the interest for 1 montli 
be divided by SO, the quotient will be the interest for 1 day. 

The interest for 2 years is two times the interest for 1 year; the 
interest for 4 months, 4 times the interest for 1 month ; and the 
Interest for 29 days, 29 times the interest for 1 day. 

OPBRATION. 

$1752.96 
M 

2) 105,1776 int. for lyr. $105.1776 x2 =$210.3552 2yr. 

30) 8,7648 ^ int. fori mo. 8.7648 X4 = 35.0592 4mo. 

.29216 int. for Ida. 0.29216 x 29 = 8.47264 29da. 

Total mterest, $253.88704 
Hence, we have the following, 

Rule. 

I. Find the interest for I year: 

II. Divide this interest by 12, and the quotient loiU be the 
^^Uerestfor 1 mofUh: 

III. Divide the interest for 1 month by 30, and the qiuy 
^ienl will be the interest for 1 day : 

IV. Multiply the interest for 1 year by the number of 
y^n, the interest for 1 month by the number of months, and 
^he interest for 1 day by the number of days, and the sum 
^Ihe products voUl be the required interest. 

274. What are the general rates of legal interest? — ^275. How many 
Pwta are there in Interest ? What are they ? — 276. How do yon find 
^ iutereet of any principal for one or more years ? — 277. How do you 
^od the interest for any rate and time t 



2 iS PKRCKNTAOB. 

NoTB. — This method of oomputing inteiest for dmjB, is the one in 
geDeral nee. It suppoeee the month to oontain 30 dajB, or the yen 
300 days; whereas, it sctuallj oontaiiis 365 dmySL 

To find the exact interest for 1 day, we must r^ard the mcwth ai 
containing ^^ days = 30j-\ days ; and this is the nnmher by whirfa 
the interest for one month should be divided, in ord» to find the 
ejcad interest for one day. As the divisor, commonly used, is too wmaU 
'the ioterest found for 1 day, is a trifle too large. If entire aecoracy 
is required, the interest for the days must be dimiiushed by ifts 
) Js I»rt = Vj part. 

2d MBTHOn. 

278. There is another rule resulting from tlie last analyai 
which is regarded as the best general method ofoonqmtiiig intersiL 

Rule. 

L Find the iiUerest for 1 year^ and divide it by 12; the 
quotient will he the irUerest for 1 month: 

II. Multiply the interest far 1 month by the time expread 

in months and decimal parts of a months and the produd 

toUl he the required interest. 

Note. — Since a month is reckoned at 30 days, anjf numhtr of^ap 
is reduced to deeimaU of a month hy ditiiiing the number <jf da^bff 8w 





F.xaniples. 


I. AMiat is the interest oi 8655, for 3 years 7 months and 


13 days, at Tj;?? 






OriRATIOll. 


3 yrs. — 36 mos. 


$655 


7 mos. 


.07 


] 3 <2a. = .i\ mos. 


12)15.85 int foi I jev. 


Time = 43.4} mos. 


3.82083+ int. for I monlh 




43.4J time in moiia«. 




127361 




1528332 




1146249 




1528332 



165.951383 Ana. 
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2. What is the interest of $368.50, for 1 yr. 8 mo. 6 da., at 7 Vo ? 

3. What is the interest of $1461.75, for 4 jrs. 9 mo. 15 da., 
at 6 per cent. 7 

4. What is the interest of $1200, for 2 years 4 months and 12 
day8,at 1JV.? 

5 What is the interest of $4500, for 9 mos. 20 da., at 5 7t J 

( What is the interest of 1156.25, for 10 mo. 18 da., at 8% ? 

I. What is the interest of $640, for 3 yrs. 2 no. 9 da., at 6^%? 

8. What is the interest of $276.50, for 11 mo. 21 da., at 105^ ? 

9. What is the amount of $378.42, for 1 yr. 5 mo. 3 da., at 7% ? 

10. What is the amount of $1250, for 7 mo. 21 da., at lO^Vc? 

II. What is the interest of $6500, for 2 mo. 10 da., at ^Vo ? 

12. What is the interest of $70.50, for 10 years and 10 
nwnths, at 5J per cent. ? 

13. What is the amount of $45, for 12 years and 27 days, 
M 6} per cent. ? 

14. What will $100 amount to in 15 years and 6 months, 
if pnt at interest at 4 per cent. ? 

15. How much will $475.50 gain in 5 years 9 months and 
24 days, at 8 per cent. ? 

16. What will be the interest of $4560, for 14 months and 
W days, at 7 per cent. ? 

n. What will $128.37^ amount to in 10 months and 27 
days, at 6 per centf 

IS. What is the interest of $264.52, for 2 years 8 months 
Md U days, at 6 per cent. ? 

19. What is the amount of $76.50, for 1 year 9 months 
and 12 days, at 6 per cent. ? 

20. What will be the interest for 3 years 3 months and 15 
days, of $241.60, at 7 per cent.? 

21. What is the interest of $5600, for 30 days, at 7 per 
ccatr 

M78. What is the rulo tor the Beccmd \ii^\oQl^ 
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22. What will 18450 amount to in 60 days, at 10 percent? 

23. What is the interest of $4000, for 1 mouth and 6 days, 
at 9 per cent. ? 

24. What will be the amount of 187.60, from September 
9tb, 1852, to October 10th, 1853, at 6J per cent? 

25. What will be due on a note of $126.75, given July 8th. 
1854, and payable April 25th, 1858, at 7 per cent.? 

26. What is the interest of $350, from January 1st, 1856, 
to 15th of September next following, at 5 J per cent.? 

27. Gave a note of $560.40, March 14th, 1855, on mterest, 
after 90 days : what interest was due December 1st, 1856, at 
10 per cent. ? 

28. What is the interest of $1256, for 11 months and 9 
days, at 6 per cent. ? 

29. What is tlie amount of $745.40, at 5 per cent, interest 
being reckoned from the 5th day of the 10th month of 1850, 
to the 10th day of the 5th month of 1854 ? 

30. September 10th, 1852, James Trusty borrowed of Peter 
Credit $250, and March 4th, 1853, $500 more, agreeing to 
pay 7 per cent, interest on the whole : what was the amouttt 
of his indebtedness January 1st, 1854? 

31. Ordered drygoods of A. T. Stewart & Co., at different 
tunes, to the following amounts : yiz., Jan. 1st, 1854, $254 ; 
March 15th, 1854, $154.60 ; April 20th, 1854, $424.25j and 
June 3d, 1854, $75.50. I bought on time, at 6 per cent, in- 
terest : what was the whole amount of my indebtedness on 
the first day of September following ? 

32. If I borrow $475.75 of a friend at 7 per cent, what 
will I owe him at the end of 8 months and a half? 

33. In settling with a merchant, I gave my note for $127.28, 
due in 1 year 9 months, at 6 per cent. : what must be paid 
when the note falls due ? 

84^ A person buying a pWce ot xfco^tV.^ l<st %^^<SQ,*flgreec 
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to pay for it in three equal annaal iDstalments, with lutereRt 
at 6^ per cent. : what was the entire amoont of money to 
be pdid ? 

85. A mechanic hired a journeyman for 9 months, at $40 
a month, to be paid monthly ; at the end of the time he 
had paid nothing ; he then settled, allowed interest at 7 
\ya cent., and gave his note, on interest, due m 1 year t 
mootlis and 15 days : what will he pay when his note falls 
due? 

36. A person omening a part of a woolen factory, Boki his 
share for lOOOO. The terms were, one-third cash, on deliyery 
of the property, one-half of the remainder in 6 months, and 
the rest in 12 months, with 1^ per cent, interest : what 
was the whole amount paidf 

INTEREST ON NOTES, 

^^^^'^^ Chicago, January let, 1861. 

1. For Taltie recdved, I promise to pay on the 10th day 

of Jane next, to G. Hanford or order, the sum of three 

hoadred and eighty-two dollars and fifty cents, with interest 

from date, at *l per centf 

James Jokes. 

!5i? Baltimore, Jano&ry lat, 1«62. 

2. For value received, I promise to pay on the 4th of July, 
1864, to Wm. Johnson or order, six hundred and twelve dol- 
bn, with interest at 6 per cent from the 1st of March, 1862. 

John LisfiiuL. 

??i20 Charleston, July 8d, 1860. 

3. Six months after date, I promise to pay to C. Jones 
or order, three thousand one hundred and twenty dollars, with 
interest from the 1st of January last, at 7 per cent. 
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$786.50 



Nsw TORX. July 7itk, 1861. 

4. Twelve months after date, I promise to pay to Smith & 
Baker or order, seven hundred and eighty-six j^ dollars, fof 
Talne received, with interest from December 3d, 1861, at 8 
,per cent. Silas Dat. 



*t^52:12 CiHCiHHATi, Bfarch 10th, 1868. 

5. Nine months after date, for value received, 1 promise 
to pay to Redfield, Wright k Co. or order, four thousand 
five hundred and sixty ^^ dollars, with interest, after 6 
months, at 7 per cent. Frsdebick Stilluan. 



$1854.83 B06TON, July 17, 1863. 

6. Eleven months after date, ' for value received, we promise 
to pay to the order of Fondy, Bumap & Co. one thousand 
eight hundred and fifty-four ^^ dollars, with interest from 
May 13th, 1863, at 6 per cent. Palmer & Blakk. 

POUNDS, SHILLINGS, AND PENCE. 
279. To find the interest of pounds, shillings, and pence. 

Rule. — I. Reduce the shillings and pence to the decimal 
of a pound (Art. 214) : 

II. Then Jind the interest as though the sum were dollars 
and cents ; (tfter which, reduce the decimal part cf the answer 
to shillings and pence (Art. 215). 

Examples. 

1. What is the interest, at 6 per cent., of £2*1 158. 9d 

for 2 years ? 

£21 15s. 9d. = £21,1S1b. 

JB21.T8t5 X .06 X 2 = ^23.3846 interest. 

JS3.3345 = iS3 6s. 8^ Ans. 

%. What is the interest on £203 188. 6d., at 6 per oenU 
/br 8 years 8 months 16 days 7 
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S. What is the interest of £2\5 13s. 8d., at 6 per cent., 
for 3 years 6 months and 9 days 7 

4. What Is the interest of JS1543 10s. 6d., for 2 years and 
a half, at 4 per cent. 7 

5. What 18 the amonnt of £lQi1 3s., for 1 yr. 4 mo. 15 da., 
at 6 per cent. 7 

6. What is the interest on jS511 Is. 4d., at 6 per cent, 
per ammm, for 6 yr. 6 mo. 7 

Y. What is the interest on £161 15s. 3d., at 6 per cent., 
for 8 mo. 13 da. 7 

PARTIAL PAYMENTS. 

280. A Partial Paymext is the payment of a part of the 
amount dne on a note or bond. When partial payments are 
made, they are indorsed on the note or bond. 

281. We shall now give the rule established in New York 
(see Johnson's Chancery Reports, vol. i., page H,) for com- 
imtmg the interest on a bond or note, when partial payments 
have been made. The same rule is also adopted in Massachu- 
setts, and in most of the other States. 

Rule. 

L Compute the interest on the principal to the tirne of the 
fiint payment ; if the payment equals or exceeds this interest, 
fiil the interest to the principal^ and from the sum subtract 
^ ^payment ; the remainder forms a new principal : 

III Btd if the payment is less than the interest, take no 
^ioe of it, except to indorse it on the note or bond, until. 
(^ payments shall have been made, which in all, shall 
(xceed the interest computed to the time of the last payment , 
'^ odd the interest, so computed, to the principal, and from 
ft« sum subtract the sum of the payments; the remainder 
^ form a new prindpdly on which interest is to he com- 
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Examples. 

»349.998 Richmond, Va., May let. 1846 

I. For value received, I promise to pay James Wilson, of 
order, three hundred and forty-nine dollars ninety-nine ecuts 
and eiglit mills, with interest, at 6 per cent 

Jakes Pavwclu 

On this note were indorsed the following payments : 

Dec. 26th, 1846, received $49,998 - 

July 10th, 1847, " 4.998- 

Sept. 1st, 1848, " 16.008 

June 14th, 1849, " .... - 99.999 

What was due April 15th, 1860? 

Principal on mterest from May Ist, 1846 - - - $349,998 
Interest to Dec. 25th, 1846, time of first pay- 
ment, 7 months 24 days 13.6i^9+ 

• Amount "$363.64T-f 

Payment Dec. 26th, exceeding interest then due - 49.998 

Remainder for a new principal $313.jS^9 

Interest of $313,649 from Dec. 25th, 1846, to June ^ 

14th, 1849, 2 years 5 months, 19 days - - , 46.4*12^ 



a 



Araomit $360 

Payment, July 10th, 1847, less than in- ) 

terest then due ) * • 

Payment, Sept. 1st,- 1848 16.008 

Their sum, less than interest then due - $20,006 

Payment, June 14tli, 1849 99.99? 

Their sum exceeds the interest then due - - - - $120,006 
Rcmamder for a new principal, June 14th, 1849 - 240.116 
iQtarest of $240,116 from June 14th, 1849, to 

April 16th, 1850, 10 months 1 day - - - 12.046 
Total due, April 16th, 1850- - - - $252,161 + 

279. How do you find the interest whoa the principal \a In poanda 
sbUUngs, and pence? 



INTEBSST. 255 



^^^'^^'^^ Nkw Haven, Feb. 6th, 1850. 

2. For value received, I promise to pay William Jeuks, or 
order, six thonsand four hundred and seventy-eight dollars and 
eighty-four cents, with interest from date, at 6 per cent. 

John Stewart. 

On this note were mdorsed the following payments : 

May 16th, 1853, received I 545.76 

May 16th, 1855, " 1276 

Feb. 1st, 1856, " 2074.72. 

What remained due, August llth, 1857? 

3. A's note of $7851.04 was dated Sept. 5th, 1851, on 
which were indorsed the following payments : viz., Nov. 13th, 
1853, $416.98 ; May 10th, 1854, $152 : what was due March 
Ifit, 1855, the interest being 6 per cent. ? 

^j^ New York, Jan. 3d, 1854. 

4. For value received, I promise to pay to James Knowles, 
or order, eight thousand nine hundred and seventy-four dollars 
wd fiftynslx cents, with interest from date at the rate of 7 per 
cent. Stephen Jones. 

On this note are indorsed the following payments : 

Feb. 16th, 1855, received $1875.40 

Sept. 16th, 1856, " 3841.26 

Nov. llth, 1857, " 1809.10 

June 9th, 1858, " 2421.04\ 

What will be due, July 1st, 1858? 

*8^^'5Q Buffalo, Nov. Ist, 1853. 

B. For Take received, I promise to pay C. B. Morse, or 
order, three hundred and forty-five dollars and fifty cents, with 
interest from date, a,t 7 per cent. Jou^ \iQ^ 
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On this note arc the following indorsements : 

June 20th, 1853, received $16 

Jan. 12th, 1854, '* 10 

March 3d, 1855, " 15.50 

Dec. 13th. 1856, " 52.15 

Oct. 14th, 1857, " - • • . - 106 75 

What will there be due, Feb. 4th, 1858? 

*i^ MoBiLB, Oct 19th, 185a 

6. For value received, we jointly and severally promise to 
pay Jones, Mead & Co., or order, four hundred and fifty dol- 
lars on demand, with interest, at 8 per cent. 

Manning & Bros. 

The following indorsements were made on this note : 

Sept. 25, 1851, received $85.60 ; July 10, 1852, received 
120 ; Ju^ 6, 1853, received 1150.45; Dec. 28, 1864, received 
125.12^; May 5, 1855, received tl69 : what was due, Oct 
18, 1857? 

PROBLEMS IN SIMPLE INTEREST. 

182. In every question of Interest, there are four parts ; 

1st, Principal ; 2d, Rate ; 3d, Time ; and 4th, Interest. 

If any three of these parts are known, the fourth can be 
found. The interest is found by multiplying the principal by 
the rate and time in years (Art. 276) ; therefore, the interest 
is the product of the three factors, principal, rate, and time. 
Any one of these factors is found by dividing their product 
by the other two : Hence, we have the following prmciples ; 

1st, The interest is equal to the product of the principal^ 
raie, and time; 2d, The principal is equ^U to the interest 
divided by the product of rate and time; 3d, The rate is 
equal to th£ interest divided by the product of the principal 
and time; 4th, The time is equal to t?ie interest divided 
^ /He product ff the onnctpol ond raJbe, 



PROBLE^IS IN INTERB8T. 257 



283. Fommlas. 

1. Interest = I = PxRxT. 

2. P = =JU=;; 3. R = ;;r^; 4. T = 



RxT' PxT' PxR* 

Examples. 

1. At what rate per cent, roust t325 be pnt at interest 
for 1 year and 6 montlis, to produce an interest of 134.125 ? 

Akaltbis. — The product of principal by the time is 325 x IJ 
= 487^. By principle 8d, the rate equals $34.125 -r- 487.6 = .07, 
or 7 per cent. 

2. What principal, at 6 per cent, will in 9 months give an 
interest of 1178.9552 7 

3. The interest for 2 years and 6 months, at 7 per eent^ 
is $76,965 : what is the principal ? 

4. What sum must be invested, at 6 per cent., for 10 
months and 15 days, to produce an interest of $327.3249? 

5. If my salary is $1500 a year, what sum invested at 5 
per cent, will pay it? 

6. What sum put at interest for 4 years and 3 months, 
at 7 per cent., will gain $283.3914 ? 

I The interest of $2100 for 3 years 1 month and 18 
^ys is $460.60: what is the rate per cent.? 

8. A person owning property valued at $2470.80, rents it 
for 1 year and 10 months for $452.98 : what per cent, does 
it pay? 

9. At what rate per cent, must $3456 be loaned for 2 

jHn T months and 24 days, to gain $503,712? 

• 

no. What Ib a partial payment ?— 281. What is the rule for partial 

piymeiitaY — 282, How many parts are there in a problem of simple 

iotanBt? What are they?— 263. Write on the \A«uc^^\>oq.^ \V<^ ^^^ 

onilaf ior the piobJenw of simple intereet. 
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COMPOUND INTEEEST. 

2S1. Compound Interest is the interest oompnted on 
princi|Kil and interest. It may be compated annnaUy, aemi- 
anuually, quarterly, mouthlv, weekly, or daily. In Saiinga 
Banks, the interest is generally oompnted semi-annnally. 

Note. — The laws dt) not faTor the payment of compound interfft 
In roost of ibe States, an agreement to pi^ oompoond interat ooold 
not be enforced. 

Bnle. — Compute the interest to the time at which it becmtt 

due ; then add it to the principal and catnpute the interest w 

the amount as on a new principal: add the interest again /i 

the last principal and compute the interest as be/ore; doih$ 

same for all the times at whicti payments of interest heom^ 

due; from the last result subtract the first principal andtk 

remainder will be the compound interest. 

Note. — When there are months and days in the time, ibid the 
amount for the y^ars^ and on tliis amount cast the interest Ibr the 
months and days : this, added to the last amoont, will be the reqinnd 
amount for the whole time. 

Examples. 

1. What will be the compound interest of $3750 for 3 years, 
at t per cent, ? 

$3T50.000 principal for ist year. 

♦3T50 X .07 = 26-2.500 interest for Ist year. 

amount 4012.500 principal for 2d • 

$4012.50 X .07 = 280.875 interest for %i « 

4203.375 amount. 
3750.000 

543.373 interest .^ii& 

8. What will be fne compound interest of $175 for 2 years, 
at 7 per cent,, the interest being oompnted annually ? 

3. What will ])e the amount of $240, compound interest, fol 
4 years, at 5 per cent, the interest being computed annually? 
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4. What is the compound annual interest of $540.50 at 6 
per cent, for 3 years 6 months and 15 days ? (See Note,) 

Table. — The following table shows the amount of $1 or XI, 
compound interest, from,l year to 20, at the rates of 3, 4, 5, 
6, and 7 per cent. 



Years. 


3 per cent. 


4 per cent. 


5 per cent- 


6 per cent. 


7 per cent. 


years. 


1 


1.03000 


1.04000 


1.05000 


1.06000 


1.07000 


1 




1.06000 


1.18160 


1 . 10250 


1.12360 


1 . 14490 


2 


3 


1.09372 


1.12486 


1 . 15762 


1.19101 


1.22504 


8 


4 


1 . 12550 


1.16985 


1.21550' 


1.26247 


1.31079 


4 


5 


1 . 15927 


1.21665 


1.27628 


1.83822 


1.402.55 


5 


6 


1 . 19405 


1.26531 


1.34009 


1.41851 


1.50073 


6 


7 


1.22987 


1.31593 


1.40710 


1.60363 


1.60578 


7 


8 


1.261377 


1.36856 


1.47745 


1.59384 


1.71818 


8 


9 


1.30477 


1.43331 


1.55132 


1.68947 


1 83845 


9 


10 


1.34391 


1.48028 


1.62889 


1.79084 


1.96715 


10 


11 


1.38423 


1.53945 


1.71033 


1.89839 


2.10485 


11 


12 


1.42576, 


1.60103 


1.79585 


2.01219 


2.25219 


13 


13 


1.46853 


1.66507 


1.88564 


2.13292 


2.40984 


13 


14 


1.512^58 


1.73167 


1.97993 


2.2C090 


2.57853 


14 


15 


1.55796 


1.80094 


2.07892 


2.39655 


2.7590:3 


15 


16 


1.60470 


1.87398 


2.18387 


2.54035 


2.95210 


16 


17 


1.65284 


1.94790 


2.29201 


2.09377 


3.15881 


17 


18 


1.70243 


2.02581 


2.40661 


2,85433 


3.37993 


18 


.9 


1.75350 


2.10684 


2.52695 


3.03559 


3.01053 


19 


.0 


1.80611 


2.19113 


2.653-29 


3.20713 


3.80908 


20 



Enle. — TaJcefrom the table the amount of %1 for the given 
rate a)ul time. Multiply it by the given principal, and the 
product will be the amount ; from this, subtract the given 
principal and the rmnainder will be the required interest. 

5. What will be the amount of 175, at annual compound 
interest, 7 per cent., for 10 years, 4 months, 21 days ? 

6. What will $650 amount to, at annual compound inter- 
•«?t, at 3 per cent., for 12 years ? 

7. What will be the compound interest of $3475, computed 
ftnnually for 5 years, 5 months, and 9 days, at 6 per cent. ? 

8. What will be the compound annual interest of $95637.60, 
for 7 years, at 6 per cent. ? 

IK What will be the compound interest of $75439.75, foi 
4 years, at 4J per cent. ? 
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DISCOUNT. 

285. Discount is an allowance made for the payment of 
money before it is due. 

The Face of a note is the amoont named in the note. 

The present value of a note, is such a sum as, being |mt 
at interest until the note becomes due, would increase to an 
amount equal to its face. 

The discount, on a note, is the difference between the face 
of the note and its present value. 

286. Knoiwing the face of a note, due at a fiitare time, and ttm 
rate of interest, to find its present value. 

1. I give Mr. Wilson my note for $106, payable in 1 year: 
what is the present value of the note, if the interest is 6 per 
cent.? What is the discount? 

Analyqls. — The present value opiratioh. 

Is the base, the rate is 6 pei' 106 ^ ^ 

cent, and the face of the note ^^^^' ^^'"® "" 1+..06 "" 
is the amount (Art 267). 

Rule. — Divide the face of the note by 1 ddlar plus fke 
interest of 1 dollar for the given time. 

Note. — ^When payments are to be made at difl^rent times, find tk$ 
present value of the sums separately, and their sum teiU be the pmeiA 
value of tTie note. 

Examples. 

1. What is the present value of a note of t615, doe 1 year 
4 months hence, at *l per cent.? 

2. What is the present value of $202.58, doe in 1 year 1 
months and 18 days, at 6 per cent.? 

— - — « 

285. What is discount? What is the face of a note? What it 
present value? What is the discount on a note? — 286. Knowliig the 
fju» of a note and rate, how do yon find the present value? 
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8. How much should I deduct for the present payment of 
a note of |;72I, dne m 7 months and 6 days, at 5 per cent.? 

4. If a note for 15160 is payable Feb. 4 th, 1864, what is 
its value Sept 10th, 1863, interest being reckoned at 8 per 
cent.? 

5. What sum of money will amount to $2500, in 2 yea:« 
7 months and 12 days, at 12 per cent.? 

6. What is the present value and discount of $3000, pay- 
able in 1 year 2 mouths and 20 days, at 7 per cent.? 

7. A held a note of $1400 against B, payable Aug. 1st, 
1856; B paid it May 15th, 1856: what sum did he pay, the 
interest being 7 per cent.? 

8. A flour merchant bought for cash 300 barrels of flour, 
for $10.50 per barrel; he sold it the same day for $12 a 
barrel, and took a note at 3 months : what was the cash value 
of the sale, and what his gain, if the interest is reckoned at 
7 per cent.? 

9. A man purchased a house and lot for $10000, on 
the following terms : 5000 in cash, 2500 in 3 months, and the 
balance in six months : what was the cash value of the prop- 
erty, uiterest being reckoned at 6 per cent.? 

10. Which is the more advantageous, to buy sugar at 7 J 
eents a pound, on 4 months, or at 8 cents a pound on 6 
months, at 6 per cent, interest ? 

11. Bought land at $10 an acre: what must I ask per 
acre if 1 abate 10 per cent., and still make 20 per cent, on 
the pui chase money? 

12. A meix^hant owed three notes, viz., $1000, payable Aug. 
Ist, 1855 ; $500, payable Oct. 10th, 1855, and $900, payable 
KoY. Ist, 1855 : what was the cash value of the three notes, 
July Ist, 1855, reckoning interest at 6 per cent. ; and what was 
tho dilFerence between that value and their amounts at the 
times when they fell dne, if interest were reckoned from Jul^j 
Ist. 
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BANKINa. 

287. A Corporation is a collection of persons authorised 1 
law to do business together. The instrument which defin 
rlicir rights and powers is called a Charter, 

288. Banks are Corporations for the purpose of receiving d 
posits, loaning money, and furnishing a paper circulation repi 
sented by specie. 

Bank Notes are the notes made by a bank to circulate i 
money, and should be payable in specie, on presentation at tl 
bank. 

A Promissory !Notb is the note of an individual, and is 
positive engagement, in writing, to pay a given sum, either c 
demand or at a specified time. 

FORMS OF NOTES. 

Na I. Negotiable NifU. 



^"^^'^^ PuoviDBiNCB, May 1, IW- 

For value received, 1 promise to pay on demand, to Al 
Bond, or order, twenty-five dollars and fifty cents. 

Reuben Holmes* 

Na a. Note Payable to Bearer, 



^^"^^'^^ ar. LomB. May 1, t8M 

For value received, I promise to pay, six months after da 
to John Johns, or bearer, eight hundred and seventy-five d 
lars and thirty-nine cents. Pierce Penny. 

No 8. Note by two Per»oiu, 



^^•'^^•^'^ Buffalo, June 2, 1856 

For value received, we jointly and severally promise to p 

to Richard Ricks, or order, on demand, six hundred and fif 

nine dollars and twenty-seven cents. Enos Allan. 

Iqhh Aixan. 
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Va «. JStaU Payable at a Bank, 



K 



*^Q-^^ Chicago, Maj 7. 1856. 

Sbrty days after date, I promise to pay John Aiidcrpon, or 
order, at the Bank of Commerce, in the city of New Tork, 
twenty dollani and twenty-five cents, for value received. 

Jfsse Stores. 

Remarks Relating to Notes. 

1. The person who signs a note is called the drawer or maker of 
llie note ; thus, Reuben Holmes is the drawer of note No. 1. 

d. The person who has the rightful possession of a note is called 
tihe holder of the note. 

3. A note is said to be negotiable when it is made payable to A. B., 
or order, who is called the payee (see No. 1). Now, if Abel Bond, to 
whom this note is made payable, writes his name on the back of it. 
be is said to indorse the note, and he is called the indorser; and 
when the note becomes due, the holder must first demand payment 
of the maker, Reuben Holmes ; and if he declines paying it, the holder 
may then require payment of Abel Bond, the indorser. 

4. When a note is not paid at the time it becomes due, the in* 
dofser must be notified of the fact, and of the time it was due. This 
Mtiee is generally given by an officer called a notary public, and is 
(illed a protest, 

5. If the note is made payable to A. B., or bearer, then the drawer 
iloae is responsible, and he must pay to any person who holds the 
note. 

8. The time at which a not« is to be paid should always be named ; 
but if no time is specified, the drawer must pay when required to do 
*>, and tlie note will draw interest after the payment is demanded. 

7. When a note, payable at a future day, becomes due, it will draw 
interest, though no mention is made of interest. 

H. In each of the States there is a rate of interest established by 
i<iw, which is called the legal interest ; and when no rate is specified, 
tie note will always draw legal interest. If a rate higher than legal 
interest is named in the note, or agreed upon, the drawer, in most o\ 
tbe States, is not bound to pay the note. 

287. What are corporations? What is a charter?— 288. What are 
btuks ? WImi^ lire bauk-RotcB f What is a pronuBBorf TLCi^\ 
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9. If two persons Jointlj and iBevenJlj give their note (see Na 9^ 
It may be collected of either of them. 

10. The words, " For value recetved,** should be expressed in every 
note. 

11. When a note is given, payable on a fixed day, and in a specific * 
article, as in wheat or rye, payment must be offered at the specified 
time: and if it is noc, the holder can demand the value in money. 

12 Pats of grace are days allowed for the payment of a note 
after the expiration of the time named on its &ce. By mercantile 
usa^e, a note does not legally fall due until 3 days after the expin* 
tion of the time named on its face, unless the note specifies "without 
grace." For example, No. 2 would be due on the 4th of November, - 
and the three additional days are called daps of grace, i 

When the last day of grace happens to be a Sunday, or a holiday, 
such as New Year's day, or the 4th of July, the note must be pi^ 
the day before ; that is, on tne second day of grace. 

13. There are two kinds of notes discounted at banks: Ist Notei 
(^ven by one individual to another for property actually sold; these 
are called bu^ness notes, or business paper. 2d. Notes made for the 
purpose of borrowing money, which are called acc&mmodaUon notsit 
or accommodation paper. The first class of paper is much preferred 
by the banks, as more likely to be paid when it fialls due, or, in mer- 
cantile phrase, "when it comes to maturity." 



BANK DISCOUNT. 

£89. Bane Discount is the deduction made bj a bank from 
the face of a note due at a future time. 

Bank discount, by custom, is the interest of the face of the 
note, calculated from the time when it is discounted to the 
time when it falls due ; in which time three days of grace are 
(dways included (see remark 12). The interest on notes dis 
'jounted at bank is always paid in advance. 

The proceeds of a note is the difference between its face 
oud the discount. 

880. What is bank discount ? How is interest caleiilated ? When 
JB it paid f What are the proceeds of a iiot«t 
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290. To find the bask dficoant. 

Bule. — Add 8 days to the time uhich the note has to run, 
aiid then calculate the inieresi for that time at the given rate, 

Examples. 

1. What is the bank discount on a note of $300, for 4 
months, at 6 per coit. per annnnL 

2. What is the bank discount cm a note of $200, payaUe 
in five months, at 9 per cent.? 

8. What is the bank discount and proceeds of a note of 
(500, at 6^ per cent., payable in 8^ months? 

4. What is the cash Talue of a note, payable at bank, of 
tl 255.38, and dne in 4 months, at 7 per cent.? 

5. What was the bank discount on a note of $500, dne 
August 13th, 1855, and discounted July 1st, 1855, reckoning 
interest at 1 per cent.? 

6. I bought 4368 bushels of wheat, at $1.25 a bushel, and 
sold it the same day for tl.30 a bushel on a note of 4 months. 
If I get this note discounted, at bank, at *l per cent., what do 
I gain or lose f 

1. What is the difference between the true and bank dis- 
count, of $1000, payable in 7 months, at 6 per cent.? 

8. What is the difference between the true and bank dis- 
count, of $10000, payable in 4 J months, at 8 per cent.? 

9. January 1st, 1855, a note was given for $1000, at 5^ 
per cent., to be paid May 1st, next following : what was its 
cash value at bank ? 

10. A holds a note against B for $1500, to run 6 months 
IVom Aug. Ist, without interest. Oct. 1st, he wishes to pay a 
debt at the bank of $1000, and turns in the note at a dis- 
count of 5 per cent, in payment : how much should he receive 
back from the bank? 

290. How do yon find the bank ^dacoimll 

12 
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291. To draw a note due at a fiitnre time, whose proceedj 
shall be a given amounL 

!• For what sum mast a DOte be drawn at 4 months and 
12 days, so that, when discounted at bank, at 6 per oent^ the 
proceeds shall be $400. 

i^NALTSis. — The face of the note most be such, that the interest 
for the given time, subtracted from the face^ shall leave the le- 
quired proceeds. Hence, the proceeds correspond to the difference; 
the rate of interest of $1 for the given time, to the rate ; and the 
face of tlie note to the base (Art 267). 

Rule. — Divide the given proceeds by 1 miniAs the rale cf 
$1 for the given time, and the quotient wiU he the face of (he 
note. 

OPEEATIOM. 

Proceeds = $400. 
R. $1 for 4 mo. 15 dcu = 0.0225 



^ Proceeds 

Face = 

1-R 



Pace= ^ =$409,207 + 

•UT lO 



1 - .0226 = 0.9715 



2. For what sum must a note be drawn at 7 per cent., paj« 
able in 6 months, so that when discounted at a bank it shall 
produce $285.95. 

3. How large a note must I make at a bank, at 6 pei 
cent., payable in 6 months and 9 dajs, to produce $674.89? 

4. For what sum must a note be drawn, at 5 per cent., 
payable in 9 months and 15 days after date, so that when 
discounted at bank, it shall produce $1000. 

5. Marsh, Dean & Co. purchase of John Jones 380 banels 
of flour, at $9.12^ a barrel, for which they give him a note 
at 90 days, for such sum, that if discounted at 6 per ooit,, he 
shall receive the above price for his flour : what was the face 
of the note? 

991. How do yon draw a note whose proceeds ahall be a ghca 
amount f 
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STOCKS. 

292* Capital or Stock is the amount of money paid in to 
carry on the business of a corporation. 

Stockholders are the owners of the stock. 
Cerhficates are the written evidences of ownership. 

293. TJNrrED States or State Stocks are the bonds of the 
United States, or of a State, bearing a fixed interest. 

A Coupon is a due-bill for interest, attached to bonds or 
certificates of stock, and payable at specified times. 

294. Pab Value of stock is the number of dollars named m 
each share, generally 100; sometimes 50, and sometimes 25. 

Market Yalue of a stock, is what it brings per share, when 
sold for cash. 

295. Premium is the rate per cent, which a stock sells for 
above its par value. 

Discount is the rate per cent, which a stock sells for below 
its par value. 

296. Dividend is a profit divided among the stockholders, 
and is generally estimated at a certain rate per cent, on the 
par value of the stock. 

297. Brokerage is a commission made to an agent for 
buying and selling stock, uncurrent money, or bills of exchange. 

NoTBS. — 1. The brokerage in the city of New York is generally 

ODi&-foiirtli of one per cent, on the par value. 
2. In questions of stocks, the par vcUiie is always the base, 
8. In the examples, the shares are $100 each, unless another amount 

is named. 

298* To find the dividend on a given amount of stock. 

1. What is the percentage on 25 shares, $100 each, of Kings 
Ooimty Insurance Company, the dividend being 25 per cent.? 

AvALTSis. — Here, the base and rate are given to find the per 
oenti^ (Art 269), 
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2. The Atlantic Fire Insurance Go. declares a semi-annnal 
dividend of 4| */• on the capital stock : what is the anniuil 
dividend of 43 shares at that rate? 

3.^ The Atlantic Bank of Brooklyn has declared a semi- 
auniial dividend of 5 */• : what is the dividend on 18 shares ? 

4. A bankrupt is indebted to A, $5416, and to B, $6795: 
what does each receive, when the dividend to the creditois k 
i1\ per center 

5. A mining company, shares $25 each, declared a divideiid 
of n*/«: what was the dividend on 36 shares? 

299. To find the value of stock which is above or below 
par. 

1. What is the value of $5600 of stock, reckoned at pai, 
when the stock is at a premium of 9 per cent. ? 

Amaxtsis. — ^In this class of examples, the base and rate are 
given. When the stock is above par, the amount is required (Art 
265) ; when it is below par, the difference (Art. S((t>). 

2. What is the cost of 56 shares of New York Central 
Railroad stock, at 5| per cent, below par, and the brokerage 
} per cent. ? 

3. I bought 36 shares in the Pennsylvania Coal Company, 
at a discount of 12^ per cent, and sold them at a premium 
of *l per cent., paying ^ per cent, brokerage in each case : bow 
much did 1 make by the operation? 

4. What is the market value of 216 diares of bank-Eto(^ 
each share $15, and the premium 7|*/«? 

292. What is capital or stock? Who are stockholdere? Wliatara 
certificates? — 293. What are United States stocks? Wliai is a 
ooupon ?— 294. What is the par value of a stock? What Is market 
value?-- 295. What is premium? What is discount ?— 296. What is 
dividend?— 297. Wliat is brokerage? What is the geneial rate in the 
dty of New York? What is the base, in stocks?— 298. How do you 
find the dividend on stock?— 299. How do you find the value of steck 
when it is above or below par? 
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5. The par valae of 25*7 shares of bank-stock is 1200 a 
share: what is the present value of all the shares, the stock 
being at a premium of 15 per cent. ? 

6. What is the value of 120 shares of Exchange Bank 
stock it being at a premium of 18^ per cent., and the par 
ralne bemg $150 a share? 

7. What will be the cost of 69 shares of Panama Railroad 
stock, at a discount of 8*o, the par value being $125, and 
brokerage J per cent.? 

8. Gilbert & Co. buj for Mr. A, 200 shares of United 
States stock, at a premium of 6^ per cent., and charge ^ per 
cent, brokerage : if the shares are $1000 each, how much 
money does A pay for the stock? 

9. Mr. B. bought 125 shares of stock in the American 
Guano Company, at par, the shares being $20 each. At the 
end of 4 months, he received a dividend of 5 per cent., and at 
the end of 10 months, a second dividend of 4 per cent. At 
the end of the year, he sold his stock at a premium of 10 per 
cent. : how much did he make by the operation, reckon^iig the 
interest of money at *l per cent.? 

300. To find how much stock, at par value, a given sum of 
nicney will purchase, nvhen the stock is at a premiiun or discounL 

1. What value of stock, at par, can be purchased by 
13045.38, if the stock is at a premium of 10 per cent., and 
J per cent, is charged for brokerage ? 

AvALTsis. — "When the stock is above par, tlie amonnt and the 
rate are t^ven to find the base (Art. 267); when below par, tho 
difference and rate are given to find the base (Art. 267). 

2. A person wishes to invest $3000 in bank-stock, which is 
ftt a discount of 15 per cent. : what amount at par can he 
pnrchase? 

800. How do you find how much stock, at par, a given suiu of money 
Win buj when the stock is at & premium ? How wViea \\.\s «X ^ ^^s««v\\iN»\ 
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8. How many shares of Galena and Chicago Railroad stock 
ean be bought for (6384, at 14*/* premium f 

4. When bank-stock sells at a discount of 7 J 'A, what 
amount of stock, at par value, will $8700 buy 1 

5. A person has $7000, which he ¥rishes to invest ; what 
will it purchase in 5 per cent, stocks, at a discount of 3} per 
cent., if he pays ^ per cent, brokerage ? 

6 How much 6 per cent, stock, at par, can be purchased 
for $8700, at 8 J per cent, premium, \ per cent being paid for 
brokerage ? 

7. A person owning $12000 in government funds, desires to 
purchase stock in the American Exchange Bank. The fandfl 
are at a discount of 3^ per cent., while the bank-stock is at a 
premium of 10^ per cent. : what amount of stock, at par valne, 
can he purchase, allowing the broker's charges for the purchase 
to be } per cent.? 

301. To find the rate of Interest on an inveittment in stock, 
when the stock is above or below par. 

1. What is the rate of interest on an investment in 6 per 
cent, stocks, when they are at a discount of 25 per cent.? 

Analysis. — The interest on the operation. 

stock is computed on its ^ar value; .75 ) __ <bi ^ n/. a ^^ 

the interest on the investment is SB ) ~" ' 

ooinputed on the market value, and 

the ])ercentage in each case is the j. —. _ __. Qg 

same. Hence, 1 dollar of the stock ••^ 

multiplied by its rate of interest, 

will be equal to the market value '^^' ^ P^^ ^^^^ 

of $1 of the stock multiplied by its rate of interest. 

Rule. — Multiply $1 of the stock by its rate of interest, and 
divide the product by the market value of il of the stoek, 
the quotient will be the rate of interest on the investment, 

2. If I buy 7 per cent, stock at 12^ per cent discount| 
wbat is the rate per cent, on the mN^stmftiat? 
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3. If the stock of the Erie Railroad sells at 62j per cent., 
and pays semi-onnad dividends of 2^ per cent., what would be 
the rate of interest on an investment ? 

4. The bonds of the Elinois Central Railroad Company, 
^liich bear interest of 7 per cent, are worth 87 per cent., and 
the charge for brokerage is ^ per cent. : what would be the 
interest on an investment in these funds ? 

5. The stock of the Hartford and New Llaveo Riilroad is 
it a premium of 20 per cent. : reckouing the uitcrest on money 
at 6 per cent., what will be the interest on an in?estment ? 

302. 1V> find how much a stock mnst be above or below 
par, to produce a given rate of interest. 

I. At what rate must a 6 per cent, stock be bouf^ht, so 
tkt the investment shall yield 9*/« mterest ? 

Analysis. — Since the per- operation. 

eent»ge is the same in both x I ^ |^i ^ .06 = 1.06 

cases, $1 of the stock multiplied -^^ S 

V its rate of interest, U equal 

to the market value of $1 of x = - = .661 

the investment mnltiplied by '"^ 

^^^' 1 - .66| = .33J dis. 

Rule. — I. Multiply $1 of the stock by itn rata of interetU, 
flw4 divide the product by the rate of intereat on the invest- 
^neM: the quotient will be the per cent, of the market valtie 
of^i (f the stock: 

m 

II. y the market value is greater than 1, subtract I from 
tfi and the remainder will be the per ce7it, of premium ; if 
few than 1, subtract ii from 1, and the remainder wUl be tlie 
per cent, of discount. 



801. How do you find the rate of interest on an investment wlien the 
itock is above or below par ? — 302. How do yoa find how much a stock 
oiU£t be above or be/ow par, to prodooe a given raAA oi Va\£t^\.\ 
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2. At what rate of disGOunt most I invest in 8 per cent 
stocky in order to yield me 10 per cent.f 

3. If the par valae of a stock is $100, and the interest 7 
per cent^ what is the disconnt when an inyestment yields 12 
per cent.? 

4. At what rate must I invest in a 9V« stock, that f may 
receive 8 per cent, on my investment? 

303. Which is the be«t investment? 

1. I invest $1250 in State stocks bearing an interest of 6 

per cent., and a {»remiam of 15 per cent. I invest an equal 

amount in State fives at 12 per cent, disconnt. Which wiD 
yield the larger interest? 

Analtbis. — ¥md the rate of interest of each investment, and 
then compare the two rates. That investment which produces the 
greater rate is the more advantageous. 

OPKRATIOll. 

In. 2d. 



*-TI3^="^2^ = ^A^*^' 



??^ = .0668 = 5A»,% 



. The second investment is the more advantageous. 

2. Which is the better investment, to buy sixes at par, or 
sevens at 107 ? 

3. Which will yield the larger profit, 8 per cent, stock at 
a premium of 20 per cent., or 5 per cent, stock at 80 ptf 

cent. ? f 

4. If I invest $2000 in State stocks at 5 per cent, atf 
par, and. an equal amount at 6 per cent., at 90, what wiD 
be the difference of the proceeds of the investments at the 
end of 5 years? 

808. How do you determine which is the best inveitmentt 
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INSURANCE. 

304. An Insubance Gompant is a company chartered to 

insure against risks. 

iNstTRANCE is an indemnity for loss or injory. It is made by 
oompanies or individuals, in consideration of a certain sum paid 

Underwriters or Insurers are the companies or persons who 
iosnre. 

306. Insurance is now limited, chiefly, to three classes of 
cases: 

1. Fire insurance, or insurance against loss by fire. 

2. Marine insurance, or insurance against loss by water. 

3. Life insurance, or insurance against loss by death. 

306. A Mutual insurance is one in which the insured share 
In the profits. 

307. A POLICY is the mutual agreement of the parties. 

308. Premium is the percentage paid by him who owns the 
property to him who insures it, as a compensation for risk. 

309. All the cases of insurance are simple applications of 
tite principles of percentage. There are four : 

1. To find the premium, when the base and rate are known 
(Art. 259). 

2. To find the rate, when the base and premium arc known 
(Art. 261). 

3. To find the base, when the rate and premium arc known 
(Art. 262). 

4. To find the percentage, when the premium is insured as 
*eli as the base. The base insured is then the premium plus 
4e first base. 



^ Whal l9 AH ineumDce company? What \b \xi6vii«ii<^\ N^Vq 
'"^ mderwritent 
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Examples. 

1. What would be the premiam for insuring a ship and 
cargo, yalued at tl47674, at 3^ per cent. 7 

2. What would be the insurance on a ship, valued at 
•47520, at J of 1 pei cent.? At J of 1 per cent.? 

3. What would be the insurance on a house, yalued at 
116800, at IJ per cent.? At f of 1 per cent.? 

4. A merchant owns } of f of a ship, valued at 124000, 
and insures his interest at 2^ per cent. : what does he pay for 
his policy? 

5. What will it cost to insure a store, worth $5640, at J 
per cent., and the stock, worth $7560, at f per cent? 

6. A carriage-maker shipped 15 carriages, worth $425 eacb: 
what must he pay to obtain an insurance upon them at 15 
cents on a hundred dollars? 

7. A merchant imported 150 hhd. of molasses, at 35 cents 
a gallon; he gets it insured for 3^ per cent, on the selling 
price of 50 cents a gallon : if the whole should be destroyed, 
and he get the amount of insurance, how much would he gain ? 

8. If 1 get my house and furniture, valued at $3640, insured 
at 4J per cent,, what would be my actual loss if they were 
destroyed ? 

9. The ship Astoria was valued at $20450, and her carga 
at $25600, and was bound on a voyage from New York to 
Canton. The vessel was insured at the St. Nicholas oflSce for 
$12000, at 2| per cent., and the cargo for $18500, at ^ per 
cent. The vessel foundered at sea : what was the entire los8 
of the owner? 

10. Shipped from New York to the Crimea, 5000 barrels of 

805. To how many classes is insurance limited? What are theyl 
—306. Wliat is mutual insurance ?— 307. What is the policy t— 308. 
Wliat is premium? — 309. How m<Mvy cases are there of insunmcet 
fflmt are they ? 
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floor, worth 110.50 a barrel The premium paid was 12887.50 : 
what was the rate per cent, of the insurance? 

11. Paid 1120 for insurance on my dwelling, valued at 
17500 : what was the rate per cent. ? 

12. A merchant imported 225 pieces of broadcloth, each 
piece containing 40 yards, at $3.50 a yard : he paid 11323 for 
iosarance : what was the rate per cent. 7 

13. A merchant paid 11320 insoraDoe on his ressel and 
cargo, which was 5^ per cent, on the amount insared ; how 
mach did he insure ? 

14. A mau pays $51 a year for insurance on his storehouse, 
tt 1^ per ccnt.y and $126.45 on the contents, at 2^ per cent : 
what amount of property does he get insured ? 

15. A person shipped 15 pianos, valued at $275 each. Ho 
insures them at 3 per cent., and also insures the premium at 
the same rate : what insurance must he pay ? 

16. A store and its contents are valued at $16750. Tlie 
vwjia insures them at If per cent., and then insures the 
premiom at the same rate : what insurance must he pay 7 



LIFE INSURANCE. 

810. LcFG Insurance is an agreement to pay, in consideration 
of a premium, a specified amount to parties named in the 
Agreement, in case of death, or other specified contingency. 

311. To enable the company to fix their premiums at such 
(Ates as shall be both fair to the insured and safe to the 
ttsodation, they must know the average duration of life from 
lay given time to its probable close. This average is called 
tbe "Expectation of Life/' and is determined by collectuig 

810. What Ib life hurarance ? — 311. What is neoessary to enable a 
eompany to fix their prendvaaa ? How is the QX^^oc^AXioni ^ftXxsns^^X 
WbMt do jma uodcntand by the expectation oi Aife^ 
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hrom many sources the most authentic iBformation in regard to 
the average duration of life from any period named. 

If we take 100 infants, some will die in ii^ancy, some In 
childhood, and sone in old age. It has been found, firom caro" 
fill obserration, that if the sum of their ages, after the laat 
shall have died, be divided by 100, the qnotient will be 88.72 
I very nearly: hence 38.72 is said to be the " Expectation of 
Life'' at infancy. 

The Carlisle Tables of England, which differ but little from 
those need in this country, show the ^ Expectation of Life " from 
1 to 100 years. At 10 years old it is found to be 48.82 ; at 20, 
41.46; at 80, it is 34.34; at 40, 27.61 ; at 50, it is 21.11 ; at 60, 
14 years; at 70, 9.19 ; at 80, 5.51 ; at 90, 8.28 ; and at 100, it h 
2.28 years. 

If we wish the expectation of life, between the periods 
named in the table, we can readily find it by the rules of jmto- 
portion. Thus, if we wished the expectation of life at 16 years, 
we should observe that, at 10 years, it has been found to be 
48.82 ; at 20 years, it has been found to be 41.46 ; hence, for 
10 years it varies 48.82 — 41.46 ='7.36 years : 

Then, 10 : 6 : : 7.36 : 4.416; 

which number being subtracted from 48.82, leaves 44.40, the 
expectation of life at 16 years of age. 

312. From the above facts, and the value of money (whieh 
is shown by the rate of interest), a company can calculate with 
great exactness the amount which they should receive annually 
for an insurance on a life for any number of years, or during 
its entire continuance. 

313. The Mutual Life Insurance Company, of New York, has 
made a valoable collection of statistics, and its actuary, Shephaid 
Homans, has constructed therefrom, a set of Tables, differing 
slightly from the Carlisle Tables. These changeshave been adopt- 
ed by sereni other Companies *, bul, m ho ««tU^ standard has yet 
been Sxed, the ezAD'ples, as before, w^ -wto^^V fewsi Hib&^ji«£^iSi^ 
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Tables. Tables are also published, showing the quarterly, semi- 
SDimal, and annual premiums that must be paid on each $100, or 
tlOOO insured. 

NoTB. — ^Experience has demonstrated that the risks are about 
equal on all ages between 14 and 25 years. Persons under the age 
of 25 jears are charged for fchole Ufe policies, the rate at that 
age; tliough dividends are based on the true age. An extra charge^ 
on the above rates, of one-half per cent, on the amount insured, is 
made for insuring the lives of women under the age of 48 years. 

Examples. 

1. A person, 20 years of age, finds that the premium, per 
annom, is $1.36 on $100 : what must he pay to iasure his life 
for 1 year for $8950 ? 

2. A man, aged 40 years, wishes to insure his life for 5 
fears, and finds that the annual rate is tl.86 for $100 : how 
moeh preminm must he pay per annum on $12500? 

3. A person, 38 years of age, obtains an insurance on his 
life for 5 years, at the rate of $1.75 per annum on $100 : 
how much is the annual premium on $15000 ? 

4. A person going to Europe, expecting to return in 2 
yearb, effects an insurance on his life at ^ of ^ per cent 
preminm on $100 ; he insures for $5000 : what is the annua] 
prenumn ? 

5. What will be the annual premium for insuring a person's 
life, who is 60 years of age, for $2000, at the rate of $4.91 
on $100 ? 

6. A person, at the age of 50 years, obtained an insurance 
^ 4} per cent, per annum on each $100 ; he insured for 
11500, and died at the age of 70. How much more was the 
insurance than the payments, without reckoning interest ? 

7. A gentleman, 47 years of age, gomg to China as ambas 
sador, obtains an insurance on his life for $10000, by paying a 
premium of $2.71 per annum on every $100, and dies at ilic 
niiddle of the third year : reckoning simple interest on \\\s 
l»/ments at 7 per cent, what is gained by tti^ \»a\\T«iftR,^*l 
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ENDOWMENTS. 

314. An Endowment is a certain snm to be paid at the 
expiration of a given time, in case the person on whose life it 
is taken shall live till the expiration of the time named. 

The following table shows the value of an endowment pur- 
chased for $100, at the several periods mentioned in the 
column of ages, the endowment to be paid if the person 
attains the age of 21 years. The table is calculated under 
the hypothesis that money is worth 6 per cent, interest. 

TABLE OF ENDOWMENTS, 

Showing the sum to be paid at 21 years, if alivew 



Ageu 

Birth $376.84 

3 moutlis 344.28 

6 " 331.46 

9 " .... 318.90 

1 year 306.58 

2 " 271.03 

3 " 243.69 

4 " 225.42 



Age. 

5 years 

6 

7 

8 

9 
10 
11 
12 



« 

M 
U 
U 

u 



. $210.53 

. 198.83 

. 188.83 15 

. 179.97 16 

. 171.91 17 

. 164.46 Il8 

. 157.43 119 

. 150.64 20 



Afe. 

13 years $144.12 

14^-* 

15 1" 



137.86 
131.83 
125.97 
120.31 
114.89 
109.70 
" 104.74 



M 



U 



« 



« 



This table shows that if $100 be paid at the birth of a 
child, he will be entitled to receive $376.84, if he lives to 
attain the age of 21 years. If $100 be paid when he is ten 
years old, he will be entitled to receive $164.46, if he lives to 
attain the age of 21 years. And similarly for other ages. We 
can easily Bncf by proportion, 

1st. How much must Jbe paid, at any age under 21, to par 
chase a given endowment at 21 ; and, 

2d. What endowment a sum paid at any age under 21, will 

purchase. 

Ex^onples. 

1. What endowment, at 21, can be purchased for $250, p&id 
at the age of 10 years? 

2. What endowment, at 21, can be porchascA for $8G0, paid 
at the ago of 5 years? 



ANNUITIBS. 



279 



3. If my child is 7 years old, and I purchase an endowment 
for $650, what will he receiye if he attains the age of 21 
fears? 



ANNUITIES. 

315 An Annuity is a fixed sum of money to be paid at 
regular periods, generally, yearly, either for a limited time, or 
forever, in consideration of a giyen sum paid in hand. 

The Present Value of an annuity is that sum which, being 
put at compound interest, would produce the sums necessary to 
pay the annuity. 

The purchaser of an annuity should pay more than the com« 
pound interest ; for the seller cannot afiPord to take the money 
of the purchaser, invest it, reinvest the interest, and pay over 
the entire proceeds. 

Knowing the rate of interest on money, and the present 
Talue of an annuity, a close estimate may be made of the price 
It ought to sell for. 

Table, 

Showing the prbsint value or an annuity of $1, from 1 to SO years , cA 

■different rates of interest. 



7€ML 


5peroent 


6 per cent 


YewB. 


5 per cent 


6 per cent 




1 


0.952381 


0.943396 


16 


10.837770 


10.105895 




2 


1.859410 


1.833393 


17 


11.274066 


10.477260 




3 


2.733248 


2.673012 


18 . 


11.689587 


10.827603 




4 


8.545950 


3.465106 


19 


12.085321 


11.158116 




6 


4.329477 


4.212364 


20 


12.462216 


11.469921 




6 


5.075«92 


4.917324 


21 


12.821153 


11.764077 




7 


5.786373 


5.682381 


22 


13.163003 


12.041582 




8 


6.463213 


6.209794 


23 


13.488574 


12.803379 




9 


7.107822 


6.801692 


24 


13.798642 


12.550358 




10 


7.721735 


7.360087 


25 


14.093945 


12.783356 




11 


8.306414 


7.880875 


26 


14.375185 


13.003166 




12 


8.863252 


8.388844 


27 


14.643034 


13.210534 




18 


9.393573 


8.852683 


28 


14.898127 


13.406164 




U 


9.898641 


9.294984 


29 


15.141074 


13.590721 




16 


I0379d^ J 


9.712249 


30 




V \^a^^\ 


k 
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To find the present value of an annuity for any rate, and 
for any time, we simply multiply the present value of an an* 
nuity of $1 for the same rate and time, by the annoity, and 
the product will be its present value. 

TlnLS, the present value of an annuity of $600 for 8 ycan^ 
at 6 per cent., is 

$6.209794 X 600 - $3725.8764 ; that ia, 

pres. val. of $1 x annuity = pres. val. ; hence, 

pres. val. ^, ^ 
annuity = — - — - — jr-^ ; therefore, 
^ pres. val. of II ' ' 

316. To find what sum will produce a certain annuity at a 
given rate and for a given time. 

Rule. — Multiply the present value of an annuity of $1, 
ai the given rate and for the given time, by the given annu- 
ity; the prodvxst mill he thai sum, 

317. To find what annuity a given sum will produce at a 
given rate, and for a given time. 

Rule. — Divide the given sum, or present value^ by the pfes' 

ent value of $1, for the given rate and time, and the quotieni 

wiU be the annuity. 

Examples. 

1. What is the present value of an annuity of $550, at 5 
per cent., for 21 years? 

2. What would be the value of an annuity that should yield 
eight hundred and thirty-five dollars a year for sixteen years, 
the Interest being compound, and at the rate of 5 per cent 
per annum ? 

3. What is the present value of an annuity of $1500 9 
year, for 30 years, the compound interest being reckoned at 5 
per cent.? 

814. What is an endowment? What doee the table of endowmenttl 
ehow? What may be found from the table?— 815. What is an annO' 
It^f What ia the present value of «Ji animity?— 816. How do you 
/fad the preeent value of au annxnty ?ot «k ^gi'vciw t«Sa «3bA >2aBft\ 
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4. What annnitY, for twenty-four years, could be purchased 
for the sum of twenty-seven thousand fire hundred and sixty 
dollars, the compound interest being reckoned at 6 per cent. ? 

5. Mr. Jones having a small fortune of $25000, and calcu- 
latuig that he would live about 20 years, purchased an annuity 
at 6 per cent., with an agreement that he would pay $20 a 
year to an inyalid sister : what was his annual income from 
the investment after making that payment ? 



ASSESSING TAXES. 

318. A Tax is a certain sum required to be paid by the in- 
habitants of a town, county, or State, for the support of gov- 
ernment. It is generally collected from each individual, in 
proportion to the amount of his property. ^ 

In some States, however, every white male citizeii;^^er the 
age of twenty-one years, is required to pay a certain tax. 
This tax is called a poll-tax ; and each person so taxed is 
called a pcXL. 

319. In assessing taxes, the first thing to be done is to 
make a complete inventory of all the property in the town, on 
which the tax is to be laid. If there is a poll-tax, make a 
foil list of the polls, and multiply the number by the tax on 
each poll, and subtract the product from the whole tax to be 
raised by the town ; the remainder will be the amount to be 
mised un the property. This remainder is the percentage or 
tax to be raised. The value of the property taxed is the base ; 
hence this remainder, divided by the value of the property 

317. How do you find what annuity a given sum will produce, at 
ft given rate and for a given time?— 318. What is tax? How is it 
generally collected? What is a poll-tax?— 319. Wliat is the first 
^g to be done in assessing a tax ? If there is a poll-tax, how do you 
fiod the amount ? How, then, do you find the per cent, of tax to be levied 
QA • dollar ? How do jovl find the tax to be taiaed ox QM^\xL<S!m\M^\ 
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gives the rate. Each man's property, multiplied by the rate, h 
gives Ills tax or percentage. ^ 

Examples. 

I 

A certain town is to be taxed $4280 ; the property on 
w^lileh the tax is to be levied is valued at $1000000. Now 
there are 200 polls, each taxed $1.40. The property of A is 
valued at $2800, and he pays 4 polls. 



B's at $2400, pays 4 p'olls, 
C's at $2530, pays 2 " 
D's at $2250, pays 6 " 



E's at $7242, pays 4 poOfl, 
F's at $1651, pays 6 " 
G's at $1600.80," 4 " 



:{ 



What will be the tax on one dollar, and what will bo A's 
tax; and, also, that of each on the list? 

First, $1.40 X 200 = $280, amount of poll-tax. 

$4280 — $280 = $4000, amount to be levied on property. 
Then, $4000 -r- $1000000 = .004 = ^V. = 4 mills on $1. 

Now, to find the tax of each, as A's, for example : 

A's inventory, $2800 

.004 

$11.20 

4 polls, at $1.40 each, 5.60 

A's whole tax, $16.80 

In the same manner, the tax of each person in the town- 
sliip may be found. 

Examples. 

1. In a county embracing 350 polls, the amount of property 
on the tax-list is $318200 ; the amount to be raised is as fol- 
lows : for State purposes, $1465.50 ; for county purposes, 
$350.25 ; and for town purposes, $1'72.9'7. By a vote of the 
county, a tax is levied on each poll of $1.50 : how much per 
cent, will be laid upon the property ? 

2. In a county embracing a population of 98415 persons, a 
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tai 18 levied foi toivn, connty, and State pnrposefi, amonnting to 
1100406. Of tliis Bnm, a part is raised bja tax of 25 cents on 
«ch inhabitant, and the remainder by a tax of two mills on the 
Mlar : what ia the amoant of property taxed ? 

8. In a connty, embracing a population of 56450 persons, a^ 
fa is levied for town, connty, and State purposes, amonntlDg to^ 
I8M67 ; the personal and real estate is yalued at 14890300. 
lach inhabitant is taxed 25 cents : what per cent, is the tax, 
ttd how much will a man's tax be, who pays for five persons, 
tnd whose property is valued at $5400 ? 

What is B's tax, who b assessed for 2 persons, and whose 
property is valued at $3*760.50 ? 

4. A banking corporation, consisting of 40 persons, was taxed 
$957.50 ; their property was valued at $125000, and each per- 
son was amessed 50 cents : what per cent, was their tax, and 
what was a man's tax, who paid for 1 person, and whose share 
was Bflsessed for $2000 f 

5. What sum must be assessed to raise a net amount of 
15614.50, allowing 2^ per cent, commission on the moucy col- 
lected? 

6. Allowing 4 per cent, for collection, what sum must be 
issessed to rM<^ $21346.'75 net? 

T. In a certain township, it becomes necessary to levy a 
tax of $4423.2475, to build a public hall. The taxable prop- 
erty is ralued at $916210, and the town contains 150 polls, 
each of which is assessed 50 cents. What amount of tax must 
^ raised to build the hall, and pay 5 per cent, for collect) r)!i 
uid wbat is the tax on a dollar ? 

What is a person's tax who pays for 3 polls, and whose 
personal property is valued at $2100, and his real estate at 
130007 
What Is O's tax, who is assessed for 1 poll, and $1275.50 7 
What is H^s tax, who is assessed for 1 poW, «l\\^ %^\.^^\ 
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8. The people of a school district wish to build a netf^ 
school-house, which shall cost $2850. The taxable property ol 
the district is valued at $190000 : what will be the tax on a 
dollar, and what will be a man's tax. whose property is yaloed 
at $7500 7 

How much is Mr. Merchant's tax, whose personal and red 
estate are assessed for $1200 7 

9. In a school district, a school is supported by a rate-bilL 
A teacher is employed for 6 months, at $60 a month ; the foei 
and other contingencies amount to $66. They drew $41.60 
public money, and the whole number of days' attendance wan 
1688 : what was D's tax, who sent 148 days 7 

What was F's tax, who sent 184} days 7 



EQUATION OF PAYMENTS. 

320. Equation of Payments is the process of findmg the 
average time of payment of several sums due at different timefl> 
so that no interest shall be gained or lost. 

The average or equated time, is the time that elapses front 
the time at which we begm to reckon interest to the time d 
payment of all the debts. The equated date is the date of 
payment of all the debts. 

321. When the times of payment are reckoned from th« 
same date. 

1. 6 owes Mr. Jones $57 : $15 is to be paid in 6 months; 
$18 in 7 months ; and $24 in $10 months : what is the average 
time of payment, so that no interest shall be gained or lost? 

Analysis. — The interest of $15 for 6 opk&atiox. 

months, is the same as the interest of$l $15x 6= 90 

for 90 months; the interest of $18 for 7 $18 X 7 = 126 

months, is the same as the interest of $1 ^24 x 10 = 240 

for 126 months; and the interest of $24 TT f%*i\I^(f( 

tor 10 months, is the same as the interest 456 

of $1 for 240 jnontlis; hcnc«, th^ a\m\ oi — 
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Hkne prodacts, 466, is the number of months it would take $1 to 
pfoduce the required interest& Now, the sum of the payments, $57, 
wiU produce the same interest in one J^ftyseventh part of the time; 
ftal is, in 8 months : hence, to find the average time of payment : 

Rule. — Multiply each payment by the time be/ore it becomes 
iue, and divide the sum of the products by the sum of the 
payments: the Quotient wiU be the average time. 



Examples. 

1. A merchant ow^s 11200, of which $200 is to be paid in 
4 months, $400 in 10 months, and the remainder in 16 months : 
if he pays the whole at once, at what time must he make the 
payment ? 

2. A owes B $2400 ; one-third is to be paid in 6 months, 
ODe^oorth in 8 months, and the remainder in 12 months : what 
IB the mean time of payment ? 

3. A merchant has due him $4500 ; one-sixth is to be paid 
B 4 months^ one-third in 6 months, and the rest in 1 2 months : 
vkt is the eqaated time for the payment of the wliole ? 

\ 4. A owes B $1200, of which $240 is to be paid in three 
iKHiths, $360 in five months, and the remainder in 10 months ; 
^Iiat is the average time of payment ? 

6. Mr. Swain bought goods to the amount of $3840, to be 
pwd for as follows, viz. : one-fourth in cash, one-fourth in 6 
inonths, one-fourth in 7 months, and the remainder in one year : 
that is the average time of payment ? 

6. A man bought a farm for $5000, for which he agreed 
to pay $1000 down, $1200 m 3 months, $800 m 8 monthp, 
fl5(K) in 10 months, and the remainder in one year : if he pay 
the whole at once, what would be the average time of pay 
Blent! 



830 What Ib equation of payments? What is the average or 
•qoatod time?— S^i. Hofw do yon find equated tvme*l 
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1. A person owes three notes : the first is for (200, jMf 
able Jolj 1st ; the second for $150, payable August 1st ; and 
the third for |250, payable August 15th what is the ayorage 
time, reckoned from July 1st? 

322. When the times are reckoned from different dates. 

1 E. Bond, 

Bought of Trust & Co. 

1861 Aug. 1, 450 yds. muslin, at 10 cents - - - $45 00 

Aug 16, SOOyds. calico, at 12| cents - - - 100 00 

Sept. 5, 720 yds. bombazine, at 80 cents - - 576 00 

Oct. 1, 300 yds. doth, at $3.50 - - - . 1050 00 

On what day may the whole be supposed to hare been {mu^ 
chased ; or, what is the equated date of purchase ? 

Analysis. — ^The owner parted with his goods, and therefore 

witli their values, at the dates specified; and the question ia, to 

find at what time he could have sold the whole at tiie nme 

advantage. Beckoning from Aug. 1st, the earliest date, he had the 

use of $46, the amount of the first sale, for no time ; of $100 for 

15 days, viz., from Aug. 1st to Aug. 16th; of $576 for 85 di^^ 

viz., from Aug. 1st to Sept 5th; of $1050 for 61 da,j% frotn 

Aug. 1st to Oct. 1st: then, by the preceding Article, we hift 

the following operation: 

opkrahov. 



45 

100 

576 

1050 


X 
X 
X 
X 



15 
35 
61 


= 


000 

1600 

20160 

64050 






• 


ITTI 








1771)85710(48VVyV = 
7084 


= equated time. 1 










14870 48 days 
14168 equated 

702 


from 
date, 


Aug. 
Sept 


Ist 
18th. 










1771 









832. From what date may the equated time be re^ooed t Wbat k 
the multiplier of the date used as the point of . departure t Whit ^ 
you do when the quotient contains a fraction t What Is the nl> 
wIk^j) the times are reckoned for different datest 
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lofitead of reckoning from the earliest date, we might have 
reckoned backward from the latest date. 

From Oct. 1st to Sept. 5th there are 26 days. 

46 " 
61 " 



II 




u 


• 


to Aug. 


16th 


tt 


u 




u 




to Aug. 


1st 


u 


45 


X 


61 


^^^ 


2745 






100 


X 


46 


— 


4600 






576 


X 


26 


ZI3 


14976 






1050 


X 





— 


0000 







1771 22321 -T- 1771 = 12j^ff days. 

13 days from Oct. 1st or Sept. 18th. 

Aule. — 1. From the date assumed as the point of reckonr 
ing, find the intervening days to each date^ and multiply each 
amount by its number of days: 

n. Divide the sum of these products by the sum of the 
paym£7USf and the quotient mill be the equated time in days, 
7%i8 number, reckoned from the assumed date, urUl give the 
equated date. 

NoTB. — 1. The equated time may be reckoned from the earliest or 
any previous date, or from the latest date or any date subsequent to it 

3. The multiplier of the date used as the point of reckoning is 0, 
and the corresponding product is nothing. *The payment must be 
added, in finding the sum of the pa3rmentB. 

8. When the fraction in the quotient is less than \, it is rejected ; 
when greater than i, 1 is added to the days 

2. Mr. Johnsou sold, on a credit of 8 months, the following 

bills of goods : * 

AprU 1st, a biU of 14850, 

May 7th, a bill of 3750, 

June 5th, a biU of 2550 

At what time wiU the whole become due 7 

Note. — ^Find the equated date of purchase, to which add the time 
of credit; if the times of credit vary, find the times of jmyment^ 

and then equate. 

« 

3. A purchased of B the following bill of goods, on different 
times of credit : 
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May Ist, 1857, a bill amounting to 1800 on 3 months 
Jane let, " " " " 700 "8 ** 

" 15th " " " " 900 " 4 " 

July 25th, " " " " 1000 "6 " 

Wliat is the equated time for the payment of the whole, and 
on what day, reckoned from Aug. 1st, is the bill due? 

4. A person purchased the following bills of goods, on dif- 
ferent times of credit : 

Jan. 1st, 1855, a bill amounting to $367.20 on 4 months. 

" 28th, " " " " 901.80 " 3 " 

Feb. 24th, " " " " 826.38 " 6 " 

March 30th, " " " " 854.88 " 6 " 

May 1st, " " " " 396.50 "4 ^* 

What is the average time of payment from the time the first 
bill falls due? On what day is the payment made? 

5. A flour merchant bought at one time 150 barrels of 
flour, at $8 a barrel ; 15 days afterward he bought 176 ba^ 
rels, at $8.50 a barrel ; 25 days after that he bought 200 
barrels, at |9 a barrel : how many days after the first pur 
chase would be the equated time of payment? 

323. To find how long a sum of money must be at IntereBf 
to balance the interest on a given sum for a given time. 

1 If A lends B $700 for 3 months, Jiow long ought B to 
lend A $500 to balance the interest ? 

Analysis. — Since $700, in 8 months, opbration. 

will produce as much interest as $2100 in 700 X 3 = 2100 ; 

1 month, it will require as many months 2100 -f- 500 = 4^ 
for $600 to produce the same interest, as >f li fh 

600 is contained times in 2100. ^' * °*^^ 

2. A lends B his note for $900, payable in 5 months : for 
what length of time should B lend to A his note for $480, to 
balance the favor 1 
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8. bays of D 100 barrels of flour, at |7J per barrel, 
and in payment gives his note for 3 months ; D bnys of G 
500 bushels of wheat at 80 cents per bnshel, and gives his 
note m payment : how long most this note ran, that each may 
have an equal ose of the other's money? 

324. To find how^ long the balance may be kept, when pay 
lumts are made before they are due. 

L A owes 6 $800, payable in 6 months ; at the expiration 
of i months, he pays $500 : how long beyond the 6 months 
ihoiild A retain the balance, so that neither shall make or lose 
interest? 

Afaltbis. — A has the right to retain opibatioh. 

the $800 for 6 months, or $4800 for 1 800 X 6 = 480a 

mwith. He retains $600 for 4 months, or 500 X 4 = 2000 

$2000 for 1 month. Hence, he maj still 300 2800 

retain $2800 for 1 month, or the balance, oQ(\fi _:_ oaa _« qi 

$300, as many months as 800 is contained ' ' 

times in $2800; or, 9^ months from tho date of the debt; or, 
^^9^Zl months beyond the time of six months. 

2. C owes D $2500, payable in 4 months ; but at the end 
of 3 months pays him $1600 : how long after the payment of 
11600 should the remainder be retained to balance the account ? 

3. One merchant owes another $1600, payable in 6 monthR, 
bat at the end of 3 mouths pays $400 ; at the end of 4 
iQonths $400, and at the end of 5 months $300 : how long, 
from t^^p^ bH*' [>wfm7STn^Tnn.y the balance be retained to square 
the accoont J 

4. Mr. Jones owes his grocer $900, due 9 months from tho 
Ist day of Janoary ; June 15, paid $520 : on what day was 
the remainder due? 

5. A note for $500, dated November 6th, 1856, payable in 
8 months, was given by E to F. On December 3d, E paid 
^50: at what time was the balance duet 
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326. To find the cash balance of an aooonnt. 

An account is said to be balanced when the sum of H 
items on the debit side is equal to the sum of the items c 
the credit side. When these two sums are unequal, such t 
amount is added to tlie less as will make the sum equal I 
the greater. This is called the balanoe. There are three kiD( 
of balances : 

1st The merchandise balance, in which interest on the iten 
is not considered ; 

2d The interest balance, which adjusts the interest on tl 
two sides of an account ; and 

3d. The cash balance^ which arises from combining the me 
chandise balance with the interest balance. 

Accounts are settled either by cash or bj note. In asce 
taining the cash balance of an account, interest is allowed o 
aU the items of both sides ; the balance of interest makes 
new item, and may belong to either side of the account. 

Ascertain the cash balance of the following account on tb 
26th of April, 1850 : 

Dr, S. Snodgrass. Or. 

1860. Aprillst, To goods, $375.00 

17th, " •• 268.00 

25th, *' « 175.00 

Cash balance, 237.93 



«< 



$1055.93 



April 7th, By goods. 


$675.0 


" 15th, " 


380.0 


" 25th, Bal. of Int., 


.9 



$1055.9 



Analysis. — Reckoning backwards from April 25th, w# find th 
days for which we charge interest, and these are used as mnltipli€fi 
rhe interest of $375 for 24 days is the same as the interest of $1 f( 

9 

9000 days ; and so of the other items. The difference of the shod 
of Uiese products, is the number of days which $1 must be at interei 
to produce the balance of interest, and the balance always goes wit 
the larger sum of the products. 

■t IM - - I ' I . r ■ -III' - ■ I ■ . ^r— ^ 

S35, What is the rule for findins^ tke caali balance of an aocooAil 



I 

t 
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Ddtor R&ms, opkkation. OredUar Bems, 



876 X 24 = 9000 

268 X 8 = 2144 

175 X = 0000 

11144 



675 X 18 = 12150 
380 X 10 = 3800 

15950 
11144 



4806 

Then, 4806 y jVu = ^-^3 +, balance of ioterest. 

Rule. — I. Take the latest date of the account^ or arvy later 
date at which the balance is to be struck, as the point of 
reckoning, and find the days between this date and the date 
of each item; and consider these days as midtipliers : 

II. Multiply each item by its multiplier; then take the 
difference of the sums of these products, and multiply it 
hy the interest for one day: the result will be the interest 
haknce, which is to be added to the side having the greater 
ma: 

IIL Then find the cash balance. 

Notes. — 1. If the cash balance had been required on anj day after 
the 25th of April, the mode of proceeding would have been excusUy the 
Buue. 

2. In the examples, the rate of interest will be taken at 7 per cent 
tnd 360 days in the year. 

3. After the balance of interest is found, the cash balance is ob- 
tained by adding the two sides of the account, taking the difference 
of the sums, and placing it on the smaller side of the account. 

4. If the cash balance is settled by a note, interest should run on 
tiio note from the date of the cash balance to the time of payment. 

5. Let the pupil find the interest and cash balance in each of tbe 
ibUowing examples: 

2. What is the balance of interest, and what the cash bal- 
ance, od the following account, on Mardi ^Q\);i*l 



\ 
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Br. 



S. Johnson. 



1850. Jaii. 1, To merch., $500 

" ItJ, " cash, 450 

Feb. 5, *' merch., 680 

" 24, '' " 800 

Har. 1, '' cash, 150 

" 16, " incrch., 600 

Interest b&lh.*ice, J^ 

$2680^ 



Jan. 5, Bj cash, 
" 19, *' merch^ 

Feb. 16, " cash, 
Cash balance, 



Or. 

$850 

780 
250 
600 
700.58 



(2680^ 



Note. — ^1. When the items have the same or di^rent times of 
credit allowed, find when the items are payable, and then proceed 
as before. 

2. If the cash balance is required on a day previous to the latest 
date of the items, find the cash balance for this latest date ; then fimi 
tJie present value for the given date : this will be the cash balanoa 

3. Allov^ing a credit of six months on each item, what is 
the interest and cash balance, Feb. 1st, 1856? 



Dr. 



R Sherman. 



1856. July Jst, To merch., $T5i) 
^ ITth, " " 60O 

" 25th, " " 800 



$2150 U 



Feb. 6th, By merch.. 
Mar. 7th, " " 
Interest balance. 
Gash balance, 



Or. 

$800 
900 
46.20 
403.80 



$2160.00 



4. Allowing a credit of 3 mouths on each of the items of 
the following account, what would be tiie interest and cash 
balance on October 31st, 1856 ? 



Dr. R. R 

1856. Maj 1, To merch., $500 

" 20, " " 675 

Jnno eth. To cash, 850 

Jnly 9th, " mere l, 175 

Cash balance, 620.70 


IVERS. 

May 6th, By cash, 

" 25th, " mer., 

June 16th, ^ cash, 

July 20th, " mer., 

Interest balance, 


Or. 

$400 
620 
900 
400 


$2320.70 


$2820 



.70 
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326. To find the equated time of settling an account con^ 
^tioiag debtor and creditor items. 

To equate an account, is to fix the time of payment of the 
merchandise balance in such manner that the interest of each 
side shall be equal. The object of equating accounts is two- 
fold: 1st. To find for what time interest must be charged on 
the balance ; 2d. To find the date of a note, whose running 
time is fixed, and which is given m payment of the balance. 

Properly, the face of the note should be the sum, whose 
present value is the balance. 

If the note is given without interest, then its face is the 
balance ; and if the note becomes payable before the latest 
date, then interest must be charged for the remaining time. 
Tlie process of equating accounts is shnilar to that of finding 
the cash balance: hence, we have the following 

Riile.— I. Find the merchandise balance: 

II. Find the number of days between the laiest date of 
either side, and the date of each Uem^ and consider these 
ambers as mvltipliers : 

III. Multiply each item by its multiplier ; then take the 
inference of the sums of these products and divide it by the 
^"^chandise balance: the quotient is the number of days, 
^hichf carried backward or forward from the latest date, 
^l give the equated date, 

Nont — Wlien the greater sum of the items and the greater sum of the 
P^uets fall on the same side of the account, the quotient is to be car 
^i^d hackwai'd from the latest date : and forward, when these sums are 
f^^and on difierent sides. 

1. Equate the following account : 
Dr. James Martin. Cr, 



•8^1. Jan. 16, To merch., $716.75 

♦« 25, " " 900.00 

Feb. 7, " " 2765.50 

Mar. 19, *' c&ah 791.25 



1861. Jan. 19 By cash, $500.15 

Feb. 1, *' merch., 1915.25 

Mar. 7, " cash, 1200.00 

y April %, • m^xcAv., 1\2.m 
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2. What is the balance of the following account — ^when due? 

Dr. Israel Jenkins. Cr. 

1835. May 9, By cash, $2450.00 

" 21, " " 915.00 

June 12, " mercli.» 4165.5<« 



1885. May 6, To merch., $7150.00 

" 16. " '* 475.00 

June 17, *• « 8475.25 

" 21, " " 1516.50 

July 5, " *• 279.00 



<« 



19, " merch., 2915.50 



8. What is the equated date for the payment of the bat 
ance of the following account ? 



Dr. 



Jacob Parton. 



Or. 



1861. June 6, To merch., $8000.00 [ 
" 23, " " 1756.50 

" 30. " caah, 2890.75 
July 12, " note, 8000.15 



1861. June 2, By merch., $7450.7d 

" 19, " « 2695.25 

July 10, « ** 1865.50 

" 16, - •* 970.00 



327. Account of Sales. 

An Account of Sales is an account of the goods sold, with 
their prices, the charges thereon, and the net proceeds. Such 
on account a consignee transmits to the consignor. The net 
{proceeds of such sale is nothmg but the cash balance, due at 
the equated date. We will illustrate by the following example: 



ACCOUNT or SALES OF FLOUR FOR A. MATTHEWS, CHICAGO. 



Date. 


Parchaser. 


Deseriptlox 


Prieei 




1868. 

Nov. 5, 
Dec. 6,, 
Dec. 19, 
Dec. 23, 


James Jackson, 
Robert Fisk, 
Francis Sutton, 
James Lyon, 


75 bbls. superfine, 
89 bbls. Excelsior, 
120 bbls. fine, 
66 bbls. ordinary, 

850 bbls. 


$6.90 
7.20 
6.30 
5.90 


$517.50 
640.80 
756.00 
389.40 

$2803.70/ 



CHARQB& 



Not. 10 th, cash paid transportation. 

No?. 6th, insurance, ■ 

Dec. 23d, storage, -----. 
Oommlssion on $2303,70, at 2^%, • 

Total, - 



$76 
9 

10 
57.58 

$152.58 
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ALLIGATION. 

328. Alligation is the process of mixing substances in such 
8 manner that the valae of the componnd shall be equal to the 
nun of the values of the several ingredients. It is divided into 
two parts : Alligation Medial and Alligation Alternate. 

ALLIGATION MEDIAL. 

329. Alligation Medl^l is the method of finding the price 
or quality of a mixture of several simple ingredients whose 
prices and quantities are known. 

1. A grocer would mix 200 pounds of lump sugar, worth 
13 cents a pound, 400 pounds of Havana, worth 10 cents a 
ponnd, and 600 pounds New Orleans, worth 1 cents a pound : 
what should be the price of the mixture? 

kHLLYsm. — The quantity, 2001b., opiratioii. 

at 18 cents a pound, costs $26; 400 200 X 13 = 26.00 
pownds, at 10 cents a pound, costs 400 X 10 = 40.00 
t40; and 600 lb. at T cents a pound, 600 X 7 = 42.00 
costs |42: hence, the entire mix- 1200 ) 108.00(9 cts. 

tore, consisting of 1200 lb., costs 

|108. Now, ttie price of the mixture will be as many cents ae 
1200 is contained times in 10800 cents, viz., 9 times: hence, to 
fiiid the price of the mixture, 

Rule. — I. Find the cost of the mixture : 
n. Divide the cost of the mixture by the sum cf the 
*mp/e8, and the quotient vsiU he the price of the mixture. 

Examples 

1. If 1 gallon of molasses, at 75 cents, and S gallons, at 
*^ cents, be mixed with 2 gallons, at 3 7 J, what is the mixture 
»0Ptli a gaUon ? 

2. If teas at 37^, 50, 62J, 80, and 100 cents per pound, be 
^ed together, what will be the value of a pound of the 
ttuxtare? 
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3. If 6 gallons of alcohol, worth 60 cents a gallon, and 3 
gallons, worth 96 cents a gallon, be dilated by 4 gallons a/ 
water, what will be the price of one gallon of the mixture? 

4 A fanner sold 50 bushels of wheat, at $2 a bushel ; 60 
busnels of rye, at 90 cents ; 36 bushels of com, at 62^ cents ; 
Biid 50 bushels of oats, at 39 cents a bushel : what was the 
average price per bushel of the whole? 

5. During the seven days of the week, the thennomcter 
stood Bs follows: 70^ 73°, 73J°, 77^ 70°, 80i°, and 8P: 
what was the average temperature for the week ? 

6. If gold 18, 21, 17, 19, and 20 carats fine, be melted 
togcthci what will be the fineness of the compound? 

7. A grocer bought 341b. of sugar at 5 cents a pound, 
1021b., at 8 cents, 1361b. at 10 cents a pound, and 341b. at 
12 cents a pound. He mixed it together, and sold the mix- 
ture so as to make 50 per cent, on the cost : what did he 
sell it for per pound ? 

8. A merchant sold 81b. of tea, 111b. of coffee, and 251b. 
of sugar, at an average of 15 cents a pound. The tea was 
worth 30 cents a pound ; the coffee, 25 cents a pound ; ai^<^ 
the sugar 7 cents a pound : did he gain or lose, and bow 
much ? 

ALLIGATION ALTERNATE. 

330. Alligation Alternate is the method of finding wT^*^ 
proportion of several simples, whose prices or qualities ^"^ 
known, must be taken to form a mixture of any requi"^^ 
price or quality. It is the reverse of Alligation Medial, n-^ 
may be proved by it. ^ 

The process of Alligation Alternate is founded on an equal ^ 
of gain and loss. In selling a mixture at an average pr^ ^ 
there is a (/ain on each simple below that price, and a loss 
each simple above that price. The gain must be exactly eq^^ 
to the loss, otherwise the value of the compound would not 
an a vemge price. 
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CASE I. 
331. To find the proportional parts. 

1. A miller would mix wheat, worth 12 shillings a bushel*, 
com, worth 8 shillings ; and oats, worth 5 shillings, so as to 
make a mixture worth 7 shillings a bushel : what are the 
proportional parts of each ? 



OPSRATION. 



loats, 5s. -1 
78. ^com, 8s. J 
(wheat, 12s. , 





A. 


B. 


C. 


D. 


X 


\ 


1 


5 


1 
2 


^ 


\ 




2 





E. 

6 or 3 
2 " 1 
2 " 1 



Analysis. — On every bushel put into the mixture, whose price 
IB U%» than the mean price, there will be a gain; on every 
bushel whose price is greater than the mean price, there will be 
a lo9ii ; and since the gains and losses must balance each other, 
we must connect an ingredient on which there is a gain w\th 
one on which there is a loss. 

A bushel of oats, when put into the mixture, will bring Y 
shillings, giving a gain of 2 shillings; and to gain 1 shilling, we 
must take half as much, or | a bushel, which we write opposite 5p. 
in column A. 

On 1 bushel of wheat there will be a loss of 5 shillings; and 
to make a loss of 1 shilling, we must take j of a bushel, which 
we write in column A: \ and i, are called proportional numbers. 

Again, comparing the oats and corn, tliere is a gain of 2 shil- 
lings on every bushel of oats, and a loss of 1 shilling on every 
bujhel of corn: to gain 1 shilling on the oats, and lose I shil- 
ling on the corn, we must take ^ a bushel of the oats, and 1 
bushel of the com: these numbers are written in column B. 
Two simples, thus compared, are called a couplet: in one, the 
price of 1 is less tlian the mean price, and in the other it is 
greater. 

If every time we take^ ^ a bushel of oats we take ] of a 
bushel of wheat, the gain and loss will balance; and if every 
time we take ^ a bushel of oats we tak^ \ \ss)S^^ kA W5k\w^*c^\s^ 
gain and Iobb will btilaice: hence, if tKe propcvrllouoX •waw)i«^ 
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of a couplet he multiplied hy any number, the gain and lorn 
denoted hy the products will balance. 

When the proportional numbers, in any colnnin, are fractional 
(as in columns A and B), multii)ly them by the least common 
multiple of their denominators, and write the products in new 
columns and D. Then add tlie numbers in columns C and D 
standing opposite each simple, and if their sums have a common 
factor, didde by it: the last result will be the proportional num 
here. 

Note. — The answers to the last, and to aU similar questions, will 
be infinite in number, for two reasons: 

Ist. If the proportional numbers in column E be multiplied by 
any number, integral or fractional, the products wiU denote pro- 
portional parts of the simples. 

2d. If the proportional numbers of any couplet be multiplied by 
aby number, the gain and loss in that couplet will still balance^ 
and the proportional numbers in the final result wiU be changed. 

Rule. — I. Write the prices or qualities of the simples in a 
column^ beginning with the loiues^ and the mean price or 
qitality at the left: 

II. Opposite the first simple tvrite the part which must be 
taken to gain 1 of the mean price, and opposite the other 
simple of the couplet write the part which must be taken to 
lose I of the mean price, and do the same for each simple : 

III. When the proportional numbers are fractional^ reduce 
them to integral numbers, and then add those which stand 
opposite the same simple ; if the sums have a co^nmon factor, 
reject ii : the result uxill denote the proportional parts. 

Examples. 

1. What proportions of coffee, at 8 cents, 10 cents, and 14 
ccnta per pound, must be mixed together so that the compoiuid 
shall be worth 12 cents per pound? * 

2« A merchant has teas worth 40 cents, 65 «ent8, and T5 
oeats a pounds from which he ^w\&he& \a xsisk^ %i \si\sj(ns^ ^corth 
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60 cents a pound : what is the smallest quantity of each that 
lie can take and express the parts by whole numbers ? 

3. A fanner sold a number of colts at |50 each, oxen at 
M, cows at 125, calves at $10, and realized an average price 
if t30 per head : what was the smallest number he could 
sell of each 7 

4. What is the smallest quantity of water that must be 
mixed wiUi wine worth 14s. and 15s. a gallon, to form a 
miitiire worth 13s. a gallon, when all the parts are expressed 
by whole numbers ? 

CASE II. 

332. WlMn the quantity of one of the simples is given. 

1. A farmer wOuld mix rye worth 80 cents a bushel, and 
com worth "75 cents a bushel, with 66 bushels of oats worth 
45 cents a bushel, so that the mixture shall be worth 50 cents 
& bofihcl : how much must be taken of each sort ? 
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A. 


B. 


C. 


D. 


E. 


F. 


•N 


i 


i 


6 


5 


11 


66 






1 




1 


1 


6 


• 


kV 




1 




1 


6 



Analysis.— Find the proportional parts as in Case I.: tlioy are 

^^f 1 and 1. But we are to take 66 bushels of oats in the mix- 

^i«; hencO) each proportional number is to be taken 6 times; 

^^^ ia, as many times as there are units in the quotient ol 

^T-11. 

Rule.- -I, Find the proportional numbers as in Case /., 
^^d write each apposite Us simple: 

II. Find the ratio of the proportional number correspond 
^'^g U) the given simple^ to the quantity of that simple to be 
^nken, and multiply each proportional number by iL 

lSfoTS.—If we multiply the numbeia la ei^«x ox XxsKXi q\ ^Ss^ 
C mr D hy any number, the propottVou ot ^-^ TiXflsJo^T^ Vx^ 
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oolamn E will be changed Thus, if we multiply odamn D b/ i2& 
we shall have 60 and 12, and the nnmbera in oolamn E become 
QQ, 12 and 1, numbers which will fulfil ihe conditions of the question. 

Examples. 

I. What qnantitj of teas at 12s« 10s. and 6s. mast te 
mixed with 20 poands, at 4s. a pound, to make the mixture 
worth 88. a pound? 

2 How many pounds of sugar, at 7 cents and 1 1 cents a 
pound, most be mixed with 75 pounds, at 12 cents a pound, 
BO that the mixture may be worth 10 cents a pound ? 

3. How many gallons of oil, at 7s., 7s. 6d., and 9s. a 
gallon, must be mixed with 24 gallons of oil, at 9s. 6d. 
a gallon, so as to form a mixture worth 8s. a gallon? 

4. Bought 10 knives at $2 each : how many must be bongbt 
at $1 each, that the ayerage price of the whole shall be $1}' 

5. A grocer mixed 50 lb. of sugar worth 10 cents a pound, 
with sugars worth 9^ cents, 7 J cents, 7 cents, and 5 cents a 
pound, and found the mixture to be worth 8 cents a pound; 
how much did he take of each kind ? 



CASE III. 
333. When the quantity of the mixture is given. 

1. A silversmith has four sorts of gold, viz., of 24 carats 
fine, of 22 carats fine, of 20 carats fine, and of 15 carats fine; 
he would make a mixture of 42 ounces of 17 carats fine : boW 
much must he take of each sort ? 
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22 



124 



A. B. 



^ 



0. 


D. 


E 


F. 


0. 


H. 


i 


7 


5 


3 


15 


30 


i 






2 
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4 






2 




2 


4 




2 






2 


4 



PROPORTIOMM. ^KKH^. 

J5 -f 2 + 2 + 2 = ^\ ; 4^ 



%\ ^%- 
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Utile. — I. Find the proportional parts as in Case I. : 

II. Divide the quantity of the mixture by the sum of the 
proportional parts, and the quotient vrill denote how many 
imes each part is to he taken. Multiply the parts separately 
ly this quotient, and each product will denote the quantity of 
the corresponding simple^ 

Examples. 

1. A grocer has teas at 5s., 6s., 8s., and 9s. a pound, and 
wishes to make a componnd of 8E lb., worth 7s. a pound : ho?j 
mnch of each sort most be taken? 

2. A liquor dealer wishes to fill a hogshead with water, 
and with two kinds of brandy at $2.50 and 3.00 per gallon, 
BO that the mixture may be worth $2.25 a gallon : in what 
proportions must he mix them ? 

3. A person sold a number of sheep, calves, and lambs, 40 
in all, for $48 : how many did he sell of each, if he received 
for each calf $lf , each sheep $1 J, and each lamb $| ? 

4. A merchant sold 20 stoves for $180 ; for the largest 
he received $19 each, for the middle size, $t, and for the 

size, $6 : how many did he sell of each kind ? 

5. A vintner has wines at 4s., 6s., 8s., and 10s. per gallon ; 
ke wishes to make a mixture of 120 gallons, worth 6s. per 
gallon : what quantity must he take of each ? 

6. A tailor has 24 garments, worth $144. He has coats, 
pantaloons, and vests, worth SI 2, $5, and $2 each, respect- 
^velj ' how many has he of each ? 

t. A merchant has 4 pieces of calico, each worth 24, 22 
20, and 15 cents a yard : how much must he cut from each 
piece to exchange for 42 yards of another piece, worth 17 
cents a yard ? 

8. A man paid $T0 to 3 men for 35 days' labor ; to the 
fiftt he paid $5 a day, to the second, %\ & Asv."^, ^\A \.q *C^^ 
^M, $;f a day: how many days did eadi \a\iOT\ 
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CUSTOM HOUSE BUSINESS. 

334. All merchandise imported into the United States, must 
be landed at certain ports, called Fort^ of Eutrj. On swdi 
iiicrcliandlse the General Goyemment has imposed a greater (tf 
less tax, called a duty. 

335. A Port of Entry is a port where foreign merchandise 
may be delivered, and where there is a Gnstom-hoose for ap- 
])raiscment and the payment of daties. 

336. Tonnage Duties are taxes levied on vessels, according 
to their size, for the privilege of entering ports. 

337. All duties, levied by law, on imported goods, are of two 
kinds : specific and ad valorem. 

• 

338. Specific Duty is a certain sum levied on a particular 
kind of goods named; as so much per square yard on cot- 
ton or woolen goods, so much per ton weight on iron, &c 

339. Ad Valorem Duty is a certain rate per cent, on the 
invoice. 

340. An Invoice is an inventory of goods to be landed, 
directed to the person who imports them, and stating their 
cost at the place from which they were exported. Thus, a* 
ad valorem duty of 15% on English cloths, is a duty of l^*'' 
on the cost of the cloths imported from England. 

341. The revenues of the country are under the genof** 
direction of the Secretary of the Treasury, and to secure th^ 
faithful collection, tlic government has appointed various oflSc^^ 
at each port of entry, or place where goods may be landed. 

342. The laws of Congress provide, that the cargoes of ^ 
vessels freighted with foreign goods or merchandise, shall ^ 
weighed or gauged by the custom-house officers at the p^J 
to which thej are consigned. As dviiUes are only to be p^ 

on the articles, and not on t\ie \)Oxe&, ca^V^, WL>aL\>^^^ 
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contain them, certain dedactions are made from the weights and 
measures, called Allowances. 

Gfioss Weight is the entire weight of the goods, together 
ffith that of the casks, bags, and boxes which contain 

ttenu 

Net Weight is what remains after all dedactions are made 

Draft was an allowance formerly made from the gross 
weight, but it is now abolished by law. 

Tare is an allowance made for the weight of the boxes, 
barrels, or bags containing the commodity, and is of three 
Hnds : 1st, Legal tare ; 2d, Customary tare ; and, 3d, Actual 
tare, or such as is found by removing the goods and actually 
weighing the casks and boxes in which they are contained. 

In estimating the allowance for tare on all chests, boxes, 
cases, casks, bags, or other envelope or covering, of all ar- 
ticles imported liable to pay duty, where the original invoice 
is produced at the time of making the entry, and the tare 
shall be specified therein, it shall be lawful for the Collector, 
if he shall see fit, to estimate the said tare according to the 
said invoice : but in all other cases the real tare shall be 
allowed, and may be ascertained by such regulations as the 
3»ecretary of the Treasury may from time to time prescribe. 

On liquors in casks, customary tare is sometimes allowed on 

^e supposition that the cask is not full, or what is called its 

^ual wants ; and then an allowance of 5 per cent, for leakage. 

A tare of 10 per cent, is allowed on porter, ale, and beer, 

bottles, on account of breakage, and 6 per cent, on all other 
luors in bottles. At the custom-house, bottles of the com 
on size are estimated to contain 2f gallons the dozen. For 
•lies of Tare and Duty, see Ogden on the Tariff of 1842. 

Examples. 

1. What is the net weight of 25 hogsheads of sugar, the 
ym weight being 66 cwt. 3 qr. 14 lb.; the actual tare, 
I lb. per hogshead. 
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cwi, qr. lb. 

66 3 14 gross. 

25 X 11 = 275 lb. - - 2 3 tare. 

Ans. C4 14 net 

2. If the actual tare be 4 lb. per hundred, what will be 
the tare on 6 T. 2 cwt 3 qr. 14 lb. ? 

Tare for 6 T. or 120 cwi = 480 lb. 

2 cwt = 8 

3 qr. = 3 
14 lb. = Oj f 

Tare - - 491f| lb. 

3. What will be the cost of 3 hogsheads of tobacco ftt 
19.47 per cwt, net, the gross weight and actual tare being of 

civf. qr. lb. ' lb. 

No. 1 - - 9 3 24 - . tare 146 

'• 2 - . 10 2 12 - . " 150 

" 3 - - 11 1 24 - . « 158 

4. At 21 cents per lb., what will be the cost of 5 hhd. oi 
coffee, the actual tare and gross weight being as follows: 









cwL 


qr. lb. 






lb. 


No. 1 


- 


- 


' 6 


2 14 


m m 


m 


tare 94 


« 2 
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- 9 


1 20 


- - 


- 


" 100 


" 8 


- 
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. 6 


2 22 


<m m 


- 


" 88 


" 4 


- 


- 


- 7 


2 24 


m m 


- 


« 89 


" 5 


• 


. 


. 8 


13 


m m 


• 


" 100 



5. What is the net weight of 18 hhd. of tobacco, each 
weighing gross 8 cwt. 3 qr. 14 lb.; actual t^re 16 lb. to 
the cwt.? 

6. What ifl the net weight and value of 80 kegs of figs^ 
gross weight 7 T. 11 cwt. 3 qr., actual tare 12 lb. per cwt, 
at $2.31 per cwt.? 

7. A merchant bought 19 cwt. 1 qr. 24 lb. gross, of to- 
bacco, at $24.28 per cwt.; and 12 cwt 3 qr. 19 lb. gross, 
at $28.56 per cwt. ; the actual tare of the former was 149 lb, 
and the latter, 49 lb.: what did t\i^ \^\>«^Ci<iQ ^^ l\\m, net? 
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8. A grocer bought 17} hhd. of sugar, each 10 cwt 1 qr. 
14 Ib^ tare 11 lb. per cwt : what is the value at $7.50 per 
cwt net? 

9. A merchant bought 7 hogsheads of molasses, each weigh- 
ing 4 cwt 3 qr. 14 lb. gross ; tare 7 lb. per cwt. in addition to 
«81b. per hogshead, and damage in the whole 99f lb. : what 
is ibe value at $8.45 per cwt net ? 

10. The net value of a hogshead of Barbadoes sngar was 
^22.60; the custom and fees $12.49, freight $5.11, factorage 
tUl; the gross weight was 11 cwt 1 qr. 15 lb., actual tare 
11| lb. per cwt: what was the sugar rated at per cwt net, 
in the bill of parcels ? 

11. I imported 87 jars of Lucca oil, each containing 47 
gallons: what did the freight come to at $1.19 per cwt net, 
reckoning 1 lb. in 11 lb. for actual tare, and 9 lb. to the gallon ? 

12. A grocer bought 5 hhd. of sugar, each weighing 13 
1 qr. 12 lb., at 7^ cents a pound ; the tare was 1|^ lb. per cwt., 
in addition to 5^ per cent. : what was the cost of the net 
weight ? 

13. A wholesale merchant receives 450 bags of coffee, each 
weighing 76 lbs. ; the actual tare was eight per cent, and the 
invoice price 10} cents per pound. He sold at an advance of 
^per cent: what .was his gain, and what his selling price? 

U. A merchant imported 176 pieces of broadcloth, each 
piece measuring 46 J- yd., at $3.25 a yard : what will be the 
duty at 30 per cent ? 

15. What is the duty on 54 T. 13 cwt 3 qr. ?0 lb. of iron, 
invoiced at $15 a ton, and the duty 33} per cent? 

16. What will be the duty on 225 bags of coffee, each 
feighing gross 160 lb., invoiced at 6 cents per pound ; 2 pei 
c^nt. being the actual tare, and 20 per cent the duty ? 

17. What duty must be paid on 275 dozen bottles of claret, 
estimated to contain 2| gallons per dozen, 5 per cent being 
allowed for breakage, and the duty being 35 cents per gallon ? 
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18. A merchaut imports 175 cases of indigo, each caae 
weigTiing 196 lb. gross; 15 per cent, is the actual tawj 
and the duty 5 cents per pound: what duty must he payoB 
the whole ? 

19. What is the tare and duty on 75 casks of Epsom 
salts, each weighing gross 2 cwt. 2 qr, 24 lb., and invoiced || 
at 1| cents per pound, the actual tare being 11 per cent ^ 
and the rate of duty 20 per cent ? % 
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343. There are certain custom-house charges on vessels, 
which are mudo according to their tonnage. The tonnage of 
a vessel is the number of tons weight she will carry, and tliis 
is determined by measurement. 

[From the " Digest," by Andrew A. Jones, of the N. Y. Custom-house.] 

Custom-house charges on all ships or vessels entering from any foreign 

port or place. 

Ships or vessels of the United States, having three-fourths of 
the crew and all tlie officers American citizens, per ton, - $0.06 

Ships or vessels of nations entitled by treaty to enter at the 
same rate as American vessels, -..--. .06 

Ships or vessels of the United States not having three-fourths 
of the crew as above, .50 

On foreign ships or vessels other than those entitled by treaty, .50 

Additional tonnage on foreign vessels, denominated light- 
money, .50 

Licensed coasters are also liable once in each year to a duty of 50 
cents per ton, being engaged in a trade from a port in one State to 
a port in another State, other than an adjoining State, unless the 
officers and three-fourths of the crew are American citizens ; to ascer- 
tain which, the crews are always liable to an examination by an 
officer. 

A foreign vessel is not permitted to carry on the coasting trade ; 
but having arrived from a foreign port with a cargo consigned to 
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flaora ihan one port of the United States, she may proceed coastwise 
with a certified manifest until her voyage is completed. 

344. The government estimate the tonnage according to one 
tnle, whQe the ship-carpenter, who boilds the vessel, uses an- 
other. 

Gk)vemment Rule. — I. Measurey in feet^ above the upper 
deck the length of the vessel^ from the fore-part of the main 
«fem to the after-part of the stem-post. Then measure the 
hreadih taken at the tvidest part above the main wale on the 
outside f and the depth from the under-side of the deck-plank 
U) the ceiling in the hold : 

II. From the length take three-fifths of the breadth, and 
multiply the remainder by the breadth and depths and the 
product divided by 95 unll give the tonnage of a single- 
decker; and the same for a double-decker, by merely making 
'Ae depth equal to half^the breadth. 






Carpenters' Rule. — Multiply together the length of the 
W, the breadth of the main beam, and the depth of the 
Wei, and the product divided by 95 will be the carpenters^ 
homage for a single-decker ; and for a double-decker , deduct 
from the depth of the hold half the distance between decks. 

Examples. 

1. What is the government tonnage of a single-decker, 
whose length is 75 feet, breadth 20 feet, and depth 17 feet? 

2. What is the carpenters' tonnage of a single-decker, the 
length of whose keel is 90 feet, breadth 22 feet 7 inches, and 
depth 20 feet 6 inches ? 

S. What is the carpenters' tonnage of a steamship, double 
decker, length 154 feet, breadth 30 feet 8 inches, and depth, 
after deducting naif between decks, 14 feet 8 inches ? 

4. What is the carpenters' tonnage of a double-decker, its 
length 125 feet, breadth 25 feet 6 inches, depth of hold 84 
feet, and distance between decks 8 feet 1 
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GENERAL AVERAGE. 

345. Average is a term of commerce signifying a contribofioo 
by individuals, where the goods of a particular merchant an 
thrown overboard in a storm, to save the ship from sinking; 
'or where the masts, cables, anchors, or other furniture of the 
ship are cut away or destroyed, for the preservation of the 
vesseL In these and like cases, where any sacrifices are de- 
liberately made, or any expenses voluntarily incurred, to pre- 
vent a total loss, such sacrifice or expense is the propa 
subject of a general contribution, and ought to be ratablj 
borne by the owners of the ship, the freight, and the cargo, 
so that the loss may fall proportionably on all. The amoaDl 
sacrificed is called the jettison, 

346. Average is either general or particular ; that is, it is 
either chargeable to all the interests, viz., the ship, the freight, 
and the cargo, or only to some of theuL As when losses 
occur from ordinary wear and tear, or from the perils incident 
to the voyage, without being voluntarily incurred ; or when 
any particular sacrifice is made for the sake of the ship on/y, 
or the cargo only, these losses must be borne by the parties 
immediately interested, and are consequently defrayed by a 
particular average. There are also some small charges, called 
petty or accustomed averages, one-third of which is usaally 
charged to the ship, and two-thirds to the cargo. 

No general average ever takes place, except it can be shown 
that the danger was imminent , and that the sayrifice wBi 
made indispensable^ or teas supposed to he so, by the caplai* 
and officers f for the safety of the ship, 

347. In different countries different modcd are adopted of 
valuing the articles which are to constitute a general avertg* 
In general, however, the value of the freightage is held to be 
the clear sum which the ship has earned after seamen's wageSi 
pilotage, and all such other charges as come under tlie ons^ 
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* petty charges, are deducted ; one-third, and in some cases 
le-half, being deducted for the wages of the crew. 

The goods lost, as well as those saved, are valued at the 
ice they would have brought, in ready money, at the place 
' delivery, on the ship's arriving there, freight, duties, and 
. other charges being deducted : indeed, they bear their pro- 
ortions, the same as the goods saved. The ship is valued at 
e price she would bring, on her arrival at the port of de 
'«y. But when the loss of masts, cables, and other furni- 
re of the ship is compensated by general average, it is 
ual, as the new articles will be of greater value than the 
d, to deduct one-third, leaving two-thirds only to be charged 

• the amount to be contributed. 

Examples. 

1. The vessel Good Intent, bound from New York to New 
deans, was lost on the Jersey beach the day after sailing, 
he cut away her cables and masts, and cast overboard a part 
f her cargo, by which another part was injured. The ship 
Ji6 finally got off, and brought back to New York. 

AMOUNT OF LOSS. 

Goods of A cast overboard, - - - - $500 
Damage of the goods of B by the jettison, - 200 
Freight of the goods cast overboard, - - 100 
Cable, anchors, mast, &c., worth - $300 
Deduct one-third, - - - - 100 

Expenses of getting the ship off the sands, - 56 
Pilotage and port duties going in and out] 
of the harbor, commissions, dsc, - j 

Expenses in port, 25 

Adjusting the average, 4 

Postage, 1 

Total loss, %\\^^ 



\ 



200 
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ASnCLES TO CONTRIBUTE. 

Goods of A cast overboard, ----- $500 

Valae of B's goods at N. O., deductmg freight, Ac., 1000 

" of C's " " " " 50C 

" of IKfl " . " " " 2O00 

" of E's " " " " 5000 

Value of the ship, 2000 

Freight, after deducting one-third, . - * - 800 

$11800 
Then, 

Total value : total loss : : 100 : per cent, of loss. 
111800 : 1180 : : 100 : 10; 

hence, each loses 10 per cent, on the value of his interest in 
tlie cargo, ship, or freight. Therefore, A loses $50 j B, $100; 
C, 60 ; D, $200 ; B, $500 ; the owners of the ship, $280— in 
all, $1180. Upon this calculation, the owners are to lose 
$289 ; but they are to receive their disbursements from the 
contribution : viz., freight on goods thrown overboard, $100 ; 
damages to ship, $200 ; various disbursements in expenses, 
$180 ; total, $480 ; and deductioc^ the amount of contribution, 
they wiD actually receive $200. Uence, the account will stand: 

The owners are to receive $200 

A loses $500, and is to contribute $50 ; hence, he ] 
receives - - *• ) 

100 

Total to be received, - - $150 



B loses $200, and is to contribute $100 ; hence, ) 
he receives - f 



( C, 50 

G, D, and E, have lost nothing, and are to pay < D, 200 

(B, JOO 

Total actually paid. ... $750 
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COINS AND CURRENCIES. 

348. Coins are pieces of metal, of gold, silver, or copper, 
of fixed values, and impressed with a public stamp prescriLed 
"by the country where they are made. These are called spc^cie, 
and are generally declared to be a legal tender in payment of 
debts. The Constitution of the United States provides, that 
the value of gold and silver coins shall be fixed by act of 
CJongress. 

The coins of a country, and those of foreign countries hav- 
ing a fixed value established by law, together with bank-notes 
redeemable in specie, make up what is called the Currency. 

349. A Foreign coin may be said to have four values : 
1st. The intrinsic value, which is determined by the amount 

of pure metal which it contains : 

2d. The Custom-house, or legal value, which is fixed by law : 

3d. The mercantile value, which is the amount it will seU 
for in open market : 

4th. The exchange value, which is the value assigned to it 
in buying and selling bills of exchange between one coimtry 
and another. 

Let us take, as an example, the English pound sterling, 
which is represented by the gold sovereign. Its intrinsic value, 
as determined at the Mint in Philadelphia, compared with our 
gold eagle, is $4,861. Its legal or custom-house value is 
$4.84, Its commercial value, that is, what it will bring in 
Wall-street, New York, varies from $4.83 to $4.86, seldom 
reaching either the lowest or highest limit. The exchange 
value of the English pound, is $4.44|, and was the legal value 
'before the change in our standard. This change raised the 
legal value of the pound to $4.84 ; but merchants, and dealers 
b exchange, preferred to retain the old value, which became 
nominal, and to add the difference in the form of a premium 
Ofi exchange^ which is explained in Art. 365. For the values 
of the varions coins, see Table, page 40^ 
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EXCHANGE. 

350. Exchange is a term which denotes the paymeDt of 
mouey by a person residing in one place to a person residing 
in another. The payment is generally made by means of 
bill of exchange. 

351. A Bill of Exchange is an open letter of reqaeet 
from one person to another, desiring the payment to a third 
party named therein, of a certain sum of money to be paid at 
a specified time and place. Of a bill of exchange three copies 
are made, and are called a set of exchange. They are sent 
by different ways to the drawee, so that in case one is lost, 
another may reach him. There are always three parties to a 
bill of exchange, and generally four : 

1. He who writes the open letter of request, is called tiie 
drawer or maker of the bill ; 

2. The person to whom it is directed, is caUed the drawee; 

3. The person to whom the money is ordered to be paid is 
called the payee ; and 

4. Any person who purchases a bill of exchange is called 
the buyer or remitter. 

352. Bills of exchange are the proper money of commerce. 
Suppose Mr. Isaac Wilson, of the city of New York, ships 
1000 bags of cotton, worth ig6000, to Samuel Johns & Co., 
of Liverpool ; and at about the same time William James, of 
New York, orders goods from Liverpool, of Ambrose Spooner 
to the amount of six thousand pounds sterling. Now, Mr 
Wilson draws a bill of exchange on Messrs. Johns & Co., in 
the following form, viz. : 



Exchange for i36000. New York, July 30th, 1846. 

Sixty days after sight of this my first Bill of Exchange 
(second and third of the same date and tenor unpaid), pay to 
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Oand C. Jones, or order, six thonsand pounds sterling, with 
or without further notice. Isaac Wilson. 

Messrs. Samuel Johns & Co.,) 
Merchants^ LdYerpool. ) 

Let us now suppose that Mr. James purchases this bill of 
David C. Jones, for the purpose of sending it to Ambrose 
Spooner, of Liverpool, whom he owes. We shall then have 
all the parties to a bill of exchange ; viz., Isaac Wilson, the 
wiaher or draioer; Messrs. Johns & Co., the drawees; David 
C Jones, the payee; and William James, the buyer or re- 
iMUer, 

353. A bill of exchange is called an inland biUf when the 
drawer and drawee both reside in the same country ; and when 
they reside in different countries, it is called a foreign bill. 
Thns, all bills in which the drawer and drawee reside in the 
United States, are inland bills ; but if one of them resides in 
England or France, the bill is a foreign bill. 

364. The time at which a bill is made payable varies, and 
is a matter of agreement between the drawer and buyer. 
They may either be drawn at sights or at a certain number of 
days after sight, or at a certain number of days cfter date. 

355. Days op Grace are a certain number of days granted 
to the person who pays the bill, after the time named in the 
bin has expired. In the United States and Great Britain 
thiee days are allowed. 

356. In ascertaining the time when a bill, payable so many 
days after sight, or after date, actually falls due, the day of 
prnentment, or the day of the date, is not reckoned. When 
the time is expressed in months, calendar months are always 
understood. 

If the month in which a bill falls due is shorter than the 
one in which it is dated, it is a rule not to go on into the 
next month.. Thus, a bill drawn on the 28th, 29th, 30th, or 
Slst of December, payable two months after date, falls due 

14 
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on the last of Febrnary, except for the days of pfrace, and 
wonld be actually doe on the third of March. 

INDOBSINO BILLS. 

357. In ezammmg the bill of exchange drawn by Isaao 
AVilsou, it will be seen that Messrs. Johns & Go. are requested 
to poy the amount to Dayid C, Jones, or order ; that is, 
cither to Jones or to any other person named by him. If Mr. 
Jones simply writes his name on the back of the bill, he 18 
said to indorse it in Uankj and the drawees must pay it to 
any rightful owner who presents it. Such rightful owner is 
called the holder ^ and Mr. Jones is called the indorser. 

If Mr. Jones writes on the back of the bill, over his signa- 
ture, " Pay to the order of William James," this is called a 
gpecial indorsement^ and William James is the indorser, and 
he may either indorse in blank, or write over his signature, 
"Pay to the order of Ambrose Spooner," and the drawees, 
Messrs. Johns &, Co., will then be bound to pay the amount 
to Mr. Spooner, 

A bill drawn payable to bearer, may be transferred by mere 
delivery. 

ACCEPTANCE. 

358. When the bill drawn on Messrs. Johns & Co, is pre- 
sented to them, they must inform the holder whether or not 
they will pay it at the expiration of the time named. Their 
agreement to pay it is signified by writing across the face of 
the bill, and over their signature, the word "accepted," and 
they are then called the acceptors, 

LIABILITIES OF THE PABTIES. 

359. The drawee of a bill does not become responsible for 
its payment until after he has accepted. On the presentation 
of the bill, if the drawee does not accept, the holder should 
Immediately take means to Via\e tVv^ ds^wec and all the in- 
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doreers notified. Such notice is called a protest^ and is given 
by a pablic officer called a notary^ or notary public. If the 
indorsers are not notified in a reasonable time, thej are not 
responsible for the amoont of the bill. 

If the drawee accepts the bill, and fails to make the pay. 
ment when it becomes due, the parties must be notified (W 
before, and this is called protesting the bill for non-payment, 
K the indorsers are not notified in a reasonable time, they are 
not responsible for the amouut of the bill. 

PAR OF EXCH-AXGE — COURSE OP EXCHANGE, 

360. The intrinsic par of exchange^ is a term used to com- 
pare the coins of diflfereut countries with each oilier, with re 
Bpect to their intrinsic values ; that is, with reference to the 
amount of pure metal in each. Thus, the English sovereign, 
which represents the pound sterUng, is intrinsically worth 
(4.861 in our gold, taken as a standard, as determined at the 
Mmt in Philadelphia. This, therefore, is the value at which 
the sovereign should be reckoned, in estimatmg the par of ex- 
change. 

361. The commercial par of exchange is a comparison of 
the coins of different countries according to their market value. 
Thus, as the market value of the English sovereign varies from 
$4.83 to $4.85 (Art. 349), the commercial par of exchange 
will fluctuate. It is, however, always determined wlien wo 
know the value at which the foreign coin sells in open market. 

362. The course of exchange is the variable price which is 
paid at one place for bills of exchange drawn on another. 
,rhe course of exchange differs from the intrinsic par of ex- 
change, and also from the commercial par, in the same way 
that the market price of an article diflfers from its natural 
price. The commercial par of exchange would at all times de- 
termine the course of exchange, if there were no fluctuations 
in trade. 
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363. When the market price of a foreign bill is above the 
commercial par, the exchange \& said to be at a premium^ or 
in favor of the foreign place, because it indicates that the 
foreign place has sold more than it has bought, and that 
specie must be shipped to make up the difference. When the 
market price is below this par, exchange is said to be Mm 
par, or in fayor of the place where the bill is drawn. Such 
place will then be a creditor, and the debt must be paid in 
specie or other property. It should be observed, that a favor- 
able state of exchange is advantageous to the buyer, but not 
to the seller, whose interest, as a dealer in exchange, is identi- 
fied with that of the place on which the bill is drawn. 

INLAND BILLS. 

364. We have seen that inland bills are those in which the 
drawer and drawee both reside in the same country (Art. 353). 

Examples. 

1. A merchant at New Orleans wishes to remit to New 
York $8465, and exchange is \\ per cent, premium : how 
much must he pay for such a bill? 

2. A. merchant in Boston wishes to pay m Philadelphia 
$8740.50 ; exchange between Boston and Philadelphia is \\ 
per cent, below par : what must he pay for a bill ? 

3. A merchant in Philadelphia wishes to pay $9876.40 m 
Baltimore, and finds exchange to be 1 per cent, below par : 
what must he pay for the bill ? 

4. What must be paid for a draft of $10000, payable 60 
days after sight, on St. Louis, exchange being at a premium 
of 1%, interest being charged at 6V«? 

6. What amount of exchange on New Orleans can be 
bought for $14875, the discount being |Vo? 

6. For what amount must a bill of exchange, at 30 days, b€ 
drawn, for which I paid $9650, discount IVo, and the Interest 
being 6VoJ 
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ENGLAND. 

365. It has been stated that exchanges between the 
United States and England are made in pounds, shillings and 
Denee, and that the exchange value of the pound sterling is 
rckoned at |4.44f = 4.4444 + ; that is, this value is the base 
OQ which the bills of exchange are drawn. Now this value 
being below both the commercial and intrinsic value, the dmwers 
of bills increase the course of exchange so as to make up 
this deficiency. 

For example, if we add to the exchange value of the 
pound, 9 per cent., we shall have its commercial value, very 
nearly. 

Thus, exchange value, - - - = $4.4444 + 

Nine per cent., = .3999 + 

which gives, - - - - 14.8443 
and this is the average of the commercial value, very nearly. 
Therefore, when the course of exchange is at a premium of 
9 per cent., it is at the commercial par; and as between 
England and this country, it would stand near this point but 
for the fluctuations of trade and other accidental circumstances 

Examples. 

1. A merchant in New York wishes to mmit to Liverpool 
^1167 10s. 6d., exchange being at 8 J per cent, premium ; 
how much must he pay for the bill iu United States money ? 

First, iB1167 10s. 6d. - - - =ieil6T.525 
Multiply by 8J per cent., - - .086 



I The product is the premium - - = 99.239625 
Thia product added, gives - - jei2G6.t64625 

rhich, reduced to dollars and cents, at the rate of $4.44} to 
the pound, gives $5630.008 -f, the amount which must be paid 
for the bill in dollars and cents. 

1 A merchant baa to remit £3W^4 %a. ^^» \.^ \iRfw^a\i\ 
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how mnch must he pay for a bill in dollars and cents, er- 
change being 7f per cent, premium? 

3. A merchant in New York wishes to remit to London 
$67894.25, exchange being at a premium of 9 per cent. : what 
will be the amount of his bill in pounds shiUuigs and pence? 

Note. — Add tlie amount of the premium to the excUange value of 
the pound ; viz., $4.44^, which, in this case, gives $4.84444 ; and then 
dixide the amount in dollars by this sum, and the quotient will be 
the amount of the bill in pounds and the decimals of a pound 

4. A merchant in New York owes i21256 18s. 9d. in Lonr 
don ; exchange at a nominal premium of TJ per cent. : how 
much money, in United States currency, will be necessary to 
purchase the bill? 

6. I have $947.86, and wish to remit to London ^£364 18s. 
8d., exchange being at S\ per cent. : how much additional 
money will be necessary? 

6. Received, on consignment from London, an inyoice of 
English cloths amounting to JS1569 10s. The duties thereon 
amounted to $416 ; storage, cartage, and insurance, amounted 
to $85. The cloths were sold at an aavance of 26 per cent, 
on the invoice. Supposing the commission 2 J per cent., and 
the premium of exchange 12 per cent., what would be the face 
of the bill of exchange that would cover the net proceeds? 

FRANCE. 

366. Accounts in France, and the exchange between France 
and other countries, are all kept in francs and centimes, which 
are hundredths of the franc. We see, from the table, that the 
value of the franc is 8.6 cents, which gives, very nearly, 5 
francs and 38 centimes to the dollar. The rate of exchange *s 
computed on the value 18.6 cents, but is often quoted by stat- 
ing the value of the dollar in francs. Thus, exchange on TariE 
is said to be 5 francs 40 centimes ; that is, one dollar will buy 
a biU on Fans of 5 francs and 40 hundredths of a franc 
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Examples. 

I. A merchant in New York wishes to remit 167556 francs 
to Paris, ejchaoge being at a preminm of 1^ per oc»t. : what 
tOI be the cost of his bill in dollars and ceuts f 

Commercial value of the franc, • - 18.6 cents. 
Add \\ per cent., - - - . .279 

Gives valoe for remitting, - - - 18.879 cents 
then, 167556 X 18.879 = $31632.89724, 

wMeh is the amount to be paid for the bill. 

2. What amount, in dollars and cents, will purchase a bill 
OD Paris for 86978 francs, exchange being at the rate of 5 
fnncf and 2 centimes to the dollar? 

First, 86978 -f- 5.02 = $17326.29, the amount, nearly. 
Is this bill above or below par ? What per cent, f 

3. How much money must be paid to purchase a bill of 
exchange on Paris for 68097 francs, exchange being 3 per cent. 
i)elow par? 

4. A merchant in New York wishes to remit $16785.25 to 
Paris; exchange gives 5 francs 4 centimes to the dollar : how 
ttodi can he remit in the currency of Paris? 

HAMBURG. 

367. Acconnts and exchanges with Hamburg, are generally 

ouule in the marc banco, valued, as we see in the table, at 35 

eents. 

Examples. 

1. What amount, in dollars and cents, will purchase a bill 
of exchange on Hamburg for 18649 marcs banco, exchange 
iieing at 2 per cent, premium? 

S. What amount will purchase a bill for 3678 marcs banco, 
nckoning the exchange value of the marc banco at 34 cents! 
Wfll thia be iLbove or below the par of exc\iaxi^\ 
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ARBITRATION OF EXCHANGE 

368. Arbitration of Exchange is the method by which the 
cnrrency of one country is changed into that of anothei^ 
t1>rongh the medium of one or more intervening currencies, 
with which the first and last are compared. 

369. When there is bat one intervening currency, it is called 
Simple Arbitration ; and when there is more than one, it is 
called Compound Arbitration. The method of performing this 
\a called the Chain Bute, 

m 

370. The principle involved m arbitration of exchai^ is 
simply this : To pass from one system of values through 
several others, and find the true proportion between the first 
and last. 

1. Let it be required to remit 165*70 to London, by the 

way of Paris, exchange on Paris being 5 francs 15 centimes 

for $1, and the exchange from Paris to London 25 francs and 

80 centunes for £1 : what will be the value of the remittance 

to London? 

£1 

Ahaltsib. — $1 = 5.15 francs : and 1 franc = • 

25.80 

If $1 were remitted to Paris, it would prodace there 5.15 franco; 
and if 1 franc were remitted from Paris to London, it would pro- 
duce there • 

25.80 

But $6570 are remitted to Paris; hence, they produce thcr« 
6570 X 5.15 francs; and this amount is remitted to London; h.eDe% 
it produces there, 

6570 X 5.15 X -^ = £1311 98. OJd. 

85.80 

RtQe.— L Find the value of a single unit cf each qf tk 
moneys named, in the money of the place next named : 

IL Multiply the sum to be remitted by these value$ in 
succession, and the product wHl be the equivalent in the 
money of the place to which the remittance is to be made. 
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Examples. 

1. A merchant wishes to remit 14888.40 from New York to 
London, and the exchange is at a prcmiam of 10 per cent. 
He finds that he can remit to Paris at 5 francs 15 centimes 
to the dollar, and to Hamburg at 35 cents per marc banco 
Now, the exchange between Paris and Loudon is 25 francs 80 
centimes for £1 sterling, and between Hamburg and London 
^^ marcs banco for £1 sterling : how had he better remit ? 

OPERATION. 

1st. To Iiondon direct. 
$4888.40 X 7.^hT = ieiOOO. 

2d. Through Paris. 
f 1.03 

4888.40 X H? X ^ = ie975.7852 = £915 15s. SR 
1 t$M 
5.16 

3d. Through Hamburg. 
$4888.40 X .A X tiVj = ^1015.171 = iei015 15s. 5d. 

Hence, the best way to remit is through Hamburg, then 
direct ; and the least advantageous, through Paris. 

2. A merchant in New York wishes to transmit 11500 to 
Vienna, through London and Hamburg: what will be the 
value when received, if £1 = $4.86, £1 = 14 marcs banco, and 
6 marcs banco = 8 florins ? 

3. A merchant at Natchez wishes to pay $10000 in Boston 
He transmits through New Orleans and New York. From 
N'atchez to New Orleans exchange is JV» premium, from New 
Orleans to New York f "/o discount, and from New York to 
Boston J % dlscouDt : by this exchange, wtat amoxmX. ^\,'^^\r.V'l 
r/7/ paf the debt f 
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4. A, of London, draws a bill of ^2862 10s. on B, of Cadii, 
and remits the same to C, of Havre, who, in turn, remits to 
D, of Amsterdam, and D remits to B, of Cadiz : how much 
will pay the bill, if 1 Spanish dollar = 2 florins and .75, 12 
florins = 26 francs, and 24 f. 15 c. = jgl ? 
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371. A POWER OF A NuxBER Is an J product which arises 
from multiplying the number continually by itself. 

The root, or sunple factor, is called tlm Jirst pawer: 
The second power is the product of the root by itself: 
The third power is the product, when the root is taken 3 
times as a factor : 
The fourth power is the product, when it is taken 4 times: 
The fifth power is the product, when it is taken 6 times. 

372. The number denoting how many times the root is 
taken as a factor, is called the exponent of the power. It is 
written a little at the right and over the root : thus, if the 
equal factor or root is 3, 

3^ = 3, the 1st power, root, or base. 
32= 3x3= 9, the 2d power of 3. 
3'= 3 X 3 X 3 = 27, the 3d power of 3. 
3* = 3 X 3 X 3 X 3 = 81, the fourth power of three 

373. Involution is the operation of finding the powers of 
nnmbers. 

NoTK — 1. There are three things connected with every power: 1«, 
The root ; 2d, The exponent ; and 3d, The power or result of the 
multiplication. 

2. In finding any power, one multiplication gives tlie 3d power: 
hence, the number of mtUtipUcatiuns is 1 leu than the exponent, 

Hule. — Multiply the number into itself as many Hmes km 
1 08 there are units in the exponent^ and the lad prodnKi 
Will be the power. 
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Find tlie power 

1. The square 
2 The square 

3. The square 

4. The square 

5. The square 

6. The square 
I The squall 
S. The square 
9. The square 

10. T!ie square 
H. The square 

12. Tl» square 

13. The square 
li The square 

15. The square 

16. The square 

11. The square 



Examples. 
of the following: Qumbers : 



of 4? 


18. 


The cube of 6 ? 


of 15 ? 


19. 


The cube of 24 ? 


of 142 ? 


20. 


The cube of 125? 


of 463? 


21. 


The cube of 136 ? 


of 1340 r 


22. 


The 4th power of 12 ? 


of 24.6 ? 


23. 


The 5th power of 9 ? 


of .626 ? 


24. 


•rhe vdue of (4.25)»? 


of 3.125 ? 


25 


The value of (1.8)* ? 


of .0524 ? 


26. 


The value of (.45)'? 


off? 


21. 


The value of (f|)'? 


off? 


28. 


Tlie cube of (|) ? 


of J? 


29. 


The 4th power of f ? 


onv 


30. 


The value of (2^-)* ? 


of iff? 


31. 


The value of (J|)*? 


of t^? 


32. 


The value of (24f)»? 


of 15/r? 


33. 


The value of (.25)* ? 


of 225^ ? 


34. 


The value of (142.5)'? 



EVOLUTION. 

374. Evolution is the operation of finding the root of a 
^ber ; that is, of finding one of its equal factors. 

375. The Square Root of a number is tlie factor whicli, 
ttnltiplied by itself once, will produce the number. 

Thus, 8 is the square root of 64, because 8 x 8 = 64. 
Tlie sign -^ is called the radical sign. When placed hcfoi-e 
• number, it denotes that its square root is to be extracted : 

37R The Cube Root of a number is tYft t^JcXot ^\M\^"ois^' 
VM by itself imce, will produce the irnmb^T. 
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Thus, 3 is the cobe root of 2*7, becaa«e 3 x 3 X H = 21. 

We denote the cube root by the sign -^ , with 3 writteJ^ 
over it : thus, ^2T, denotes the cube root of 27, which ifl 
equal to 3. The small figure 3, placed over the radical, \B 
called the index of the root. 

The terms Power and Eoot^ are dependent on each other; 
thus, the power is the product of equal factors ; and the Twt 
is one of the equal factors. 
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377. The Square Root of a number is one of its two equal 
factors. To extract the square root is to find this factor 
The first ten numbers and their squares are : 

1, 2, 3, 4, 5, 6, 1, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

The numbers in the first line are the square roots of tho« 
in the second. The numbers 1, 4, 9, 16, 25, 36, &c., having 
two exact equal factors, are called perfect squares, 

A PERFECT SQUARE IS a number which has two exact eqtuA 
factors. 

Note. — The square root of a number less than 100 will be leei 
than 10 ; while the square root of a number greater than 100 will hi 
greater than 10: hence, the square root of a number expressed b} 
one or two figures, is a number expressed by one figure. 

378. To find the law of the square of a nomber. 

Any number expressed by two or more figures may be re 
garded &a composed of tens aud umts. 

/. What is the square of ^^ -= '^ X«w& -V ^ ^\Xa\ 
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A5ALTBI8. — The square of 86 is found operation. 

ty taking 86, thirty-six times. This is 3 -f 6 

done bj first taking it 6 units times, 3 + 6 

and then 8 tens times, and adding the 3x6 + 6' 

products. 86 taken 6 units times, gives 3' + 3 X 6 
6^ + 8 X 8 ; and taken 3 tens times, 3' + 2 (3 X 6) + 6* 
gives 3x6 + 3^; and their sura Is, 
3; + 2 (3 X 6) + 6^ : that is, 

Rule. — The square of a number is equal to the square oj 
Q\£ tens, plus ttmce the product of the tens by the units, jylus 
<Ae 9Qua7*e of the units. 

379. To find the square root of any number. 

1. Let it now be required to extract the square root of 
2025. 

Analysis. — Since the number contains more than two places of 
figoree, its root will contain tons and units. But as the square of 
one ten is one hundred, it follows that the square of the tens of the 
required root must be found in the figures on the left of 25. Hence, 
banning at the right, we point off the number into periods of two 
figures each. 

^Ve then find the root contained in 20 bun- operation. 

dreds, which is 4 tens or 40. We then square OQ 25(45 

4 tens, which gives 16 hundreJ, and then place iq 

16 onder the first period, and subtract; this 85)i2 5 

takes away the square of the tens, and leaves 42 5 
425, which is twice the prodvct of the tens by 
the units plus the square of the units, 

11, now, we double the tens, and then divide the remainder, ex- 

libisire of the right-hand figure (since that figure cannot enter 

into the product of the tens by the units), by it, the quotient will 

be tlie units figure of the root. If we annex this figure to the root 

and to the augmented divisor, and then multiply the whole divisor 

thus increased by it, the product will be twice the tens by the units, 

pln» the sqnare of the units • and hence, wft \ia^^ ^oTjaAVi'OQ.^^xs::^'^^ 

of tbe root 
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Rule. — I. Separate the given number into periods (/ two 
figures each, by writing a dot over the place of units, a second 
over the place of huridreds, and so on for each aiiemate 
figure to the left: 

II. Note the greatest square contauied in the period on (he 
left, and place its root on the right, after the manner of a 
quotient in division. Subtract the square of this root from 
the first period, and to the remainder bring down the second 
period for a dividend: 

III. Double the root thus found for a trial divisor, and 
place it on the left of the dividends Find how many ti7n& 
the trial diviwr is contained in the dividend, exclusive (f 
its right-hand figure, and place the quotient in the root, and 

. also annex it to the divisor: 

lY. Multiply the divisor thus increased, by the Icusi figure 
of the root ; subtract the product from the dividend, and to 
the remainder bring down the next period for a new divi- 
dend: 

y. Double the whole root thus found, for a new trial d\r 
visor, <ind continue the operation as before, until all (he 
periods are brought down. 

Examples. 

1. What is the square root of 425104 ? 

Analysis. — "VTe first place a dot over operation. 

tlio 4, making the right-hand period 04. 42 5i 04(658 

We then put a dot over the 1, and also 3g 

over the 2, making tliree periods. 125^651 

The greatest perfect square in 42 is g25 

36, the root of which is 6. Placing 6 in iqao^qaaI 

the root, subtracting its square from 42, "^2604 

and bringing down the next period 51, 

we have 651 for a dividend; and by doubling the root, we have 18 
for a trial divisor. Now, 12 is contained in 65, 5 times. Place 8 
both in the root and in tlio divisor*^ then multiply 125 1^*6; ■ab- 
tract the product^ and bring down \\\c iv^:l\. v^rvcA, 
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must now double the whole root 65 for a new tritil divisor; 
3r we ma/ take the first divisor, after having doubled the last figure 
5; then dividing, we obtain 2, the third figure of the root. 

Notes. — 1. The left-hand period may contain but one figure ; each ol 
^ others will contain two. 

8. If any trial divisor is greater than its dividend, the correspond 
ing ^)ot figure will be a cipher. 

3. If the product of the divisor by any figure of the root exceeds 
the oorrespomding dividend, the root figure is too large, and must be 
diminished. 

i There will be as many figores in the root as there are periods 
b the given number. 

5. If the given number is not a perfect square, there will be a 
wnuunder after all the periods are brought down. In this case, 
periods of ciphers may be annexed, forming new periods, each ol 
which will give one decimal place in the root. 

2. What is the sqnare root of 158692 ? 



OPERATION. 



T5 86 92(871.029 + 
64 



Analysis. — After using all 
A© periods of the given num- 
^fy we annex periods of deci- 
^ dphers, each of which gives 
one decimal place in the t[uo- 
tient. 



167)11 86 
11 69 



1741)17 92 
17 41 



174202)510000 
348404 



What are the square roots of 

3. Square root of 49 ? 

4. Square root of 144? 

5. Square root of 225 ? 

6. Square root of 2304 ? 
1. Square root of 1994 ? 

8. Square root of 6215025 ? 



1742049)16159600 
15678441 

481159 Rem. 
the following numbers : 

9. VI 9000 = what No.? 

10. v/2768456 = what No. 

11. -/36754 = what No. ? 

12. yTOOOOOO = what No.! 

13. V^^^^ = "«^^^ ^^*^« 
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380. To extract the square root of a fractioo. 

1. What is the square root of .6? 

Analysis. — We first annex one cipher, 
to make even decimal places ; for, one 
decimal multiplied bv itself will give 
two places in the product. We then 
extract the root of the first period, 
and to the remainder annex a decimal 
period; and so on, dll we have found 
a sufficient number of decimal places. 



.60(.n4 + 
49 



141)1100 

1029 

1544)1100 

6116 



924 rem. 



2. What is the square root of ^ ? 

Analysis. — The square root of a 
fraction is equal to the square root of 
the numerator divided by the square 
root of the denominator. 

3. What is the square root of f ? 

Analysis. — When the terms are not 
perfect squares, reduce the common 
fraction to a decimal, and then extract 
the square root of the decimal • 



OPERATION. 



3 

T — 



OPKRATIOV. 

.15; 

l/7?5 = .8545 + 



Rule. — I. If the fraction is a decimal, point off the 
periods from the decimal point to the right, annexing ciphers 
if necessary, so that each period shall contain tipo places, 
and then extract the root as in integral numbers: 

II. If the fraction is a common fraction, and its terms 
perfect squares, extract the square root of the numerator and 
denominator separately: 

III. If, after being reduced to their lowest terms, the 
numerator and denominator are not perfect squares, reduce 

(Ae JracHon to a decimai^ and then extract the square root 
^ Me result 
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Examples, 
are the square roots of the following numbers ? 



<. Square root of Jf ? 
5. Square root of y^ua ^ 
«. Square root of .0196? 
I Square root of 6.25 ? 

8. Square root of 278.89? 

9. Square root of .205209 ? 

10. Square root of J ? 

11. Square root of \^? 

12. Square root of ^ ? 

13. Square root of 5 J ? 

14. Square root of .7994? 

16. Value of ^2221 ? 



]16. Square root of .60794? 

17. Yalue of -v/.022201 ? 

18. Yalue of -y/25.1001 ? 

19. Yalue of vT96y425 ? 

20. Yalue of yTs"? 

21. Yalue of ^/HH ^ 

y 6^41 • 

22. Yalue of v^ ? 

y/T9 

23. Yalue of y^ ? 

24. Yalue of y/iJh ? 

25. Yalue of -v/.T84 ? 

26. Square root of 5647.5225 ? 

27. Square root of 160048.0036? 



Applications in Square Root. 

381. A TRIANGLE is a plain figure which has three sides and 
three angles. 

If a straight line meets another straiglit line, 
making the adjacent angles equal, each is called a 
right angle ; and th6 hues are said to be perpen- 
dicular to each oth^r. 

382. A RI6HT-AN6LEP triangle is one which 
has one right angle. In the right-angled 
triangle ABO, the side AC, opposite the 
light angle B, is called the hypothenuse ; x^> 
the side AB, the base; and the side EC, a 
the perpendicular. 

383. A SQUARE is a figure bounded by four equal sides, at 
right angles to each other. 

S84. In a right-angled triangle the sqciai^ ^REcr^^^ ^^ "vKv^ 




Base. 



330 WCTRACTION OP THB SQUARE ROOT. 

iiypothcnase is equal to tlie sum of tbe sqaares describoi « 
tlie otbcr two Eidcs. 

Thus, if ACB be a right-angled 
triaugle, right-augled at C, then 
will the large square, D, described 
ill the hTpothcDosG AB, tie equal 
to tlio Slim of the squares F and 
K, described on the side^ AC and 
CB. This is called tbe carpenter's 
tbeorcm. By counting the small 
B([uarc8 in the large square D, 
j'oii will find their number equal 
to that contained in the small 
squares F and E. lu this triangle 

the hypothenuse AB = 5, AC = 4, and CB = 3. Any nam- 
bera having tbe same ratio, as 5, i, and 3, snch as 10, 8, and 
6 ; 20, 16, and 12, kc, will represent the sides of a right- 
angled triangle. 




385. Whan th* b«ae and porpendlculai ar* known, 
hypothenuse. 

Analysib. — Wishing to know the distance from 
A to tbe top of a tower, I measured tlie belglit 
of Uie tower, and found it to be 40 feet; also the 
distance from A to B, and found it 30 feet: wLat 
was tlio distanco from A to Ot 



D find tha 



AB = a 



= 80= 



iO*=AB= + BO' = 000 +1600 
AO = \/2600 = BO feet 




Rule. — Sqvii-e Ihe base and square the perpendicttlar, add 
the results, and then extract the square root of their sum. 

386. To find one dde. when we know ttaa bypothennaa and 
the other tide. 
i. The length of a ladder wWc\i ^1\ tewSo. ^'ox Uva middle 
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of a street 80 feet wide to the eaves of a house, is 50 feet : 
what is the height of the hoose ? 

Analysis. — Since the square of tlie lengtli of tlie ladder is equal 
to the sum of the squares of half the widtli of tlie street and the 
hei^t of the house, the square of the lengtli of the ladder dimin- 
islied by the square of half tlie width of the street, will be equal 
to the square of the height of the house : hence, 

Rule. — Square the hypothenuse and the k-nown sid(\ atid 
take the difference ; the square root of the difference ivill be 
ihe other side. 

Examples. 

1. A general having an army of 117649 men, wished to 
form them into a square : how many should he place on each 
front? 

2. In a square piece of pavement there are 48841 stones, 
of equal size, one foot square : what is the length of one side 
of the pavement ? 

3. In the center of a square garden, there is an artificial 
circDlar pond, covering an area of 810 square feet, which is -^ 
of the whole garden : how many rods of fence will inclose the 
garden? 

4. Let it be required to lay out 6t A. 2 R. of land in the 
form of a- rectangle, the longer side of which is to be three 
times as great as the less : what is its length and width ? 

5. A farmer wishes to set out an orchard of 3200 dwarf 
pear-trees. lie has a field twice as long as it is wide, which 
lie appropriates to this purpose. He sets the trees 12 feet 
apart, and in rows that are Ukewise 12 feet apart : how 
many rows will there be, how many trees in a row, and how 
much land wiU they occupy? 

6. There is a wall 45 feet high, built upon the bank of a 
stream 60 feet wide : how long must a ladder be that will 
reach from the one side of the stream to the top of the wall 
ou the other? 
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7. A boy haying lodged his kite in the top of a tree, findu 
that by letting out the whole length of his line, which te 
knows to be 225 feet, it will reach the ground 180 feet from 
the foot of the tree : what is the height of the tree ? 

8. There are two buildings standing on opposite sides of tha 
treet, one 39 feet, and the other 49 feet from the ground to 

/lie eaves. The foot of a ladder 65 feet long rests upou the 
ground at a point between them, from which it will touch the 
eaves of either building : what is the width of the street ? 

9. A tree 120 feet high was broken off in a storm, the top 
striking 40 feet from the roots, and the broken end resting 
upon the stump : allowing the ground to be a horizontal plane, 
what was the height of the part standing? 

10. What will be the distance from comer to corner, through 
the center of a cube, whose dimensions are 5 feet on a side? 

11. Two vessels start from the same point, one swls due 
north at the rate of 10 miles an hour, the other due west at 
the rate of 14 miles an hour : how far apart will they be at 
the cud of 2 days, supposing the surface of the earth to be a 
plane ? 

12. How much more will it cost to fence 10 acres of land, 
in the form of a rectangle, the length of which is four times 
its breadth, than if it were in the form of a square, the cost 
of the fence being $2.50 a rod? 

13. What is the diameter of a cylindrical reservoir contain- 
ing 9 times as much water as one 25 feet in diametei*, the 
height being the same? 

' Note. — If two volumes have the same altitade, their contents will 
be to each other in the same proportion as their bases; and if the 
bases are similar figures (that is, of like form), they wiU be to each 
other as the squares of tTieir dicmieters, or other like dimensiona. 

14. If a cylindrical cistern eight feet in diameter will hold 
120 barrels, what must be the diameter of a cistern of the 

Bome depth to hold 1500 baTteAs^l 
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15. If a pipe 3 inches in diameter will discharge 400 galloas 
in 3 minateSy what most be the diameter of a pipe that will 
discharge 1600 gallons in the same time? 

16. What length of rope must be attached to a halter 4 
feet long, that a horse may feed over 2^ acres of ground ? 

11. Three men booght a gprindstone, which was 4 feet ii 
diameter : how much of the radius must each grind off to use 
up bis share of the stone ? 

CUBE ROOT. 

387. The Cube Root of a number is one of its three equal 
factors. 

Thus, 2 is the cube root of 8 ; for, 2 x 2 x 2 = 8 : and 3 
18 the cube root of 27 ; for, 3 X 3 X 3 = 27. 

To extract the cube root of a number, is to find one of 
its three equal factors. 

1, 2, 3, 4, 6, 6, 7, 8, 9, 
1 8 27 64 125 216 343 512 729 

The numbers in the first line are the cube roots of the cor- 
respondmg numbers of the second. The numbers of the second 
line are called perfect cubes. 

A Perfect Cube is a number which has three exact equal 
factors. By examining the numbers in the two lines, we see, 

lit. That the cube of units cannot give a higher order than 
hundreds : 

2d. That since the cube of one ten (10) is 1000, and th^ 
cube of 9 tens (90), 729,000, tfie cube of tens will not give a 
^oioer denomination than thousands^ nor a higher denomina 
iion than hundreds of thousands. 

Hence, if a number contains more than three figures, its 
cube root will contain more than one ; if it contains more than 
six, its root will contain more than two, and so on ; every 
Additional three figures giving one additional figure in the rootx 
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and the figures which remain at the left hand, althc 
than tliree, will also give a figure in the root. This 
plains the reason for pointing off into periods of thr< 
each. 

388. Let us see how the cube of any number, 
formed. Sixteen is composed of 1 ten and 6 units, 
be written, 10 + 6. To find the cube of 16 = IC 
must multiply the number by itself twice. 

To do this wH place the number thus, 16 = 

Product by the units, - - - - 

Product by the tens, - - - - 100 -f 



Square of 16, - - - - - 100+1 
Multiply again by 16, - 

Product by the units, - - - - 600 + T 
Product by the tens, - - . 1000 -f 1200 + 3 

Cube of 16, - - - - 1000 -f 1800 + 10 

1. By examining the parts of this number, it is 
the first part 1000 is the cube of the tens ; that is, 

10 X 10 X 10 45 low ■: 

2. The second part 1800 is three times the squa 
lens muUiplied by the units; that is, 

3 X (10)* X6 = 3xl00x6= 1800 : 

3. The third part 1080 is three times the squa: 
units multiplied by the tens; that is, 

3 X 6« X 10 = 3 X 36 X 10 = 1080 : 

4. The fourth part is the cube of the units; that 

6> = 6X 6 X 6= 216. 
L What is the cube root of the number 4096? 

Analysis. — Since the num- operation. 

ber contains more than throe ' f.,'^.^ 

figures, we know that the root ^ ^ 

will contain at least units and ,, „ ^ .^ ^ — - 

tens. l'x^=3)3 (» 

Sep&rnting tlie three right- "^^' = *^ ^®* 
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fiand figures from the 4, we know that the cube of the tens will 
be found in the 4 ; and 1 is the greatest cube in 4. 

Hence, we place the root 1 on the right, and tliis is the tenp 
of the required root. We then cube 1, and subtract tlie result 
from 4^ and to the remainder we bring down the first figure 
<rf tlie next period. 

We have seen that the second part of the cube of 16, viz., 
1800, is three times the square of the tens multiplied ly the units , 
and hence, it can have no significant figure of a less denomination 
than hundreds. It must, tlierefore, make up a part of the 30 hun- 
dreds above. But tliis 80 hundreds also contains all the hundreds 
which come from the 3d and 4th parts of the cube of 16. If it 
were not so, the 30 hundreds, divided by tliroe times the square 
of the tens, would give the unit figure exactly. 

Forming a divisor of three times the square of the tens, we 
find the quotient to be ten; but this we know to be too largo. 
Placing 9 in the root, and cubing 19, we find the result to be 
6859. Then trying 8, we find the cube of 18 ^W\\ too large; but 
when we take 6, we find the exact number. Hence, tlie cube root 
of 4096 is 16. 

389. Hence, to find the cube root of a number: 

Hule. — I. Separate the given number into periods of 
three figures each^ beginning at the rights by placing a dot 
over the place of units^ a second over the place of thousands, 
and 80 on over each third figure to the left : the left-hand 
period will often contain less than three 2^laces of figures : 

II. Note the greatest perfect cube in the first j^erlod, and 
set its root on the rights after the maimer of a quotient in 
division. /Subtract the cube of this number from the first 
period^ and to the remainder bring down the first figure of 
the next period for a dividend: 

III. TaJce three times the square of the root just found 
for a trial divisor ^ and see how often it is contained in the 
dividend^ and place the quotient for a second figure of tlie 
root. Then cube the figures of the root thus founds and 
if their cube he greater than the /irst t'UJO periods oj \W 
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gij)en number^ diminish t/ie last figure/ but \f it Se le&Sj 
subtract it from the first two periods^ and to the remainder 
bring down the first figure of the neoct period for a neifl 
dividend: 

IV. Take three times the square of the whole root for a 
second trial divisor, and find a third figure of the root as 
before. Cube the whole root thus founds and subtract thu 
result from the first three periods of tlve given number when 
it is less than that number; but if it is greater^ diminish 
the last figure of the root: proceed in a similar wag for 
all the periods. 

Examples. 
I. What is the cube root of 20196815 ? 



opuulhon. 



20 196 815(215 
2^= 8 

2* X 3 = 12)121^ 

First two periods, - - - - 20 196 
(21)' = 27 X 27 X 21 = 19 683 

3 X (21)» = 2187)li 138 

First three periods, - ... 20* 196 815 
(275)' = 275 X 215 x 275 = 20 196 815 

Find the cube roots of the following numbers : 

1. Cube root of 1128 ? 5. Cube root of 5135339? 

2. Cube root of 111649? 6. Cube root of 48228544? 

3. Cube root of 46656? 1. Cube root of 84604519? 

4. Cube root of 15069223? 8. Cube root of 2899 102924 A 

390 To extract the cube root of a decimal fractioii. 

Rule. — Annex ciphers to the decimal , if necessary, so M 
a shall consist of 3, 6, 9, dc, decimal places. Tlien put (k 
Jirsi paint over the place of thousandths, the second over fc 






\ 
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place (f miUionthSj and so on over every third place to 
the right; (xfter whichf extract the root as in whole numbers, 

Notes. — ^1. There will be as many dedmal places in tue root as 
ihsre are periods of dedmals in the given number. 

^. If, in extracting the root of a number, there is a remainder after 
til tlid periods have been brought down, periods of ciphers may be 
umexed by considering them as decimals. 



Examples. 
Raj the cube roots of the following numbers : 



1. Cul)e root of 8.343 ? 
8. Cube root of 1728.729 ? 
3. Cube root of .0125? 
*. Cube root of 19683.46656? 



5. Cube root of .387420489? 

6. Cube root of .000003375 ? 

7. Cube root of .0066592? 

8. Value of -^81.729? 



391. To extract the cube root of a common fraction. 

Rule. — I. JReduce compound fractions to simple ones^ 
Stated numbers to improper fractions^ and then ' reduce tlue 
fi'ocUon to its lotoest terms: 

IL Mctract the cube root of the numerator and denom* 
irtotor separcUelj/y if they have exact roots ; but if eitfi&r of 
^^ hxis not an exact root^ reduce tJie frojction to a 
^Imalj and extract tJie root as in the last case. 

Examples. 
Find the cube roots of the following fractions : 



1. Cube root of ^ ? 

2. Cube root of f^ ? 

3. Cube root of 313^^3? 

4. Cube root of 91|? 
6. Cube root of |f|? 



6. Cube root of yf |^ ? 

7. Cube root of ^gVrrr ? 

8. Cube root of i-|||J ? 

9. Cube root of 7^ ? 
10. Cube root of 56| ? 



15 
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Applications. 

I. What most be the dimensions of a cablcal bm, thai 
vdnme or capacity may be 19683 feet? 

8. If a cnbical body contains 6859 cubic feet, what u 
length of one side ? what the area of its surface ? 

3 The Yolume of a globe is 46656 cubic inches ; wh ^^t 
would be the side of a cube of equal solidity ? 

4. A person wishes to make a cubical cistern, which shs-^^il 
hold 150 barrels of water: what must be its depth? 

5. A farmer constructed a bin that would contain 15O0 
bushels of grain ; its length and breadth were equal, and ea^^li 
half the height : what were its dunensions ? 

6 What is the difference between half a cubic yard, an<l 
a cube whose edge is half a yard? 

7. A merchant paid $911.25 for some pieces of muslin. He 
paid as many cents a yard as there were yards in each piece, 
and there were as many pieces as there were yards in one 
piece : how many yards were there, and how much did he pay 
a yard? 

8. If a sphere 3 feet in diameter contains 14.1312 cubic 
feet, what are the contents of a sphere 6 feet m diameter? 

3' : 6' :: 14.1372 : 113.0976. Ans. 

9. If a ball 2^ inches in diameter weighs 8 pounds, bow 
much will one of the same kind weigh, that is 5 inches in 
diameter ? 

10. What must be the size of a cubical bin, that willcon- 
1 lin 8 times as much as one that is 4 feet on a side ? 

II. How many globes, 6 inches m diameter, would he re- 
quired to make one 12 inches m diameter? 

12 If a ball of silver, one unit in diameter, is worth $S, 
what will be the value of one 5^ units in diameter? 

13. If a plate of silver, 6 inches long, 3 inches wide arf 



V 
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J iach thick, is worth $100, what will be the dimensions of a 
fiimilar plate, of the same metal, worth $800 ? 

U. If a man can dig a cellar 12 feet long, 10 feet wide, 
ftnd 4^ feet deep, m 3 days, what will be the dimensions of a 
fiirailar cellar, requiring 24 days to dig it, working at the same 
rate, and the ground being of the same degree of hardness ? 

16 If I put 2 tons of hay in a stack 10 feet high, how 
liigh most a similar stack be to contain 16 tons? 

16. Four women bought a ball of yarn 6 inches in diameter, 
and agreed that each should take her share separately from 
the outer part of the ball : how much of the diameter did 
each wind off? 



ARITHMETICAL PROaRESSION. 

392. An Arithmetical Progression is a series of numbers 
in which each is derived from the one preceding, by the ad- 
dition or subtraction of the same number. 

The common difference is the number which is added or 
subtracted. 

393. When the series is formed by the continued addition 
of the common difference, it is called an increasing series ; 
and when it is formed by the subtraction of the common dif- 
ference, it is called a decreasing series : thus, 

2, 5, 8, 11, 14, n, 20, 23, is an increasing scries ; 
23, 20, 17, 14, 11, 8, 5, 2, is a decreasing series. 

The several numbers are called terms of the progression. 
Ibe first and last terms are called the extremes, and the in- 
termediate terms are called the means. 

394. In every arithmetical progression there are five parts, 
any three of which being given oi known, the remaining two 
can be determined. They are, 
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1st, The first tenn ; 

2dy The last term ; 

3d, The common difference ; 

4th, The number of terms ; 

5th, The sum of all the terms. 

CASE I. 

395. Having given the first term, the oommon difference! and 
tbe number of terms, to find the last term. 

1. The first term of an increasmg progression is 4, the coiu- 
mon difference 3, and the number of terms 10 : what is tiie 
last term? 

Analysis. — By considering the manner in operation. 

which the increasing progression is formed, 9 No. less I 

vre see that the 2d term is obtained by add- 3 com. diff. 

ing the common difference to the Ist term; 27 
tlie 8d, by adding the common difference to 4 1st term. 

the 2d; the 4th, by adding the common dif- gj i^-^ iq^bl 
feronce to the 3d, and so on; tJie number 
of additions, in every case, being one less than the number qf 
tei^ms found. Instead of making the additions, we may multiply 
the common difference by the number of additions, that is, by 1 
less than the number of terms, and add the first term to the pro- 
duct 

Rule. — Multiply the common difference by 1 less than 
tJve number of terms : if the progression is increasing^ add 
tJie product to tJie first termj and the sum wUl be t/ie last 
term; if it is decreasing^ subtract the product from t/iO 
first term, and the difference will be the last term. 

Examples. 

1. What is the 18th term of an arithmetical progression, of 
which the first term is 4, and the common difference 5? 

2. A man is to receive a certain sum of money in 12 pay- 
Tients : the first payment \s\ %«^QQ, axv^ ^»<^ ^^<(^<^»^s^^ nay- 



ABITHMETICAL PROGRESSION. 341 

ment is less than the previous one by $20 : what will be the 
last payment ? 

3. What will $200 amount to in 15 years, at simple in- 
terest, the increase being $14 for the first year, $28 for the 
econd, and so on? 

4. Mr. Jones has 12 children. He gives, by will, $1000 to 
tie youngest, $50 more to the next older, and so on to each 
next older $50 : how much did the oldest receive ? 

5. A man has a piece of land 35 rods in length, which 
tapers to a point, and is found to increase ^ rod in width, for 
every rod in length : what is the width of the wide end ? 

6. James and John have 100 marbles. It is agreed between 
them that John shall have them all, if he will place them in 
a straight line half a foot apart, and so that he shall be 
obliged to travel 300 feet to get and bring back the furthest 
marble ; ^nd also, if he will tell, without measuring, how far 
he must travel to bring back the nearest. How far ? 

CASE II. 

396. Knowing the two extremes of an arithmetical progrcs- 
flioii, and the number of terms, to filnd the common difference. 

1. The two extremes of a progression are 4 and 68, and 
number of terms IT : what is the common difference? 



Analysis. — Sinoe the common difference operation. 

multiplied by 1 less than the number of 68 

terms gives a product equal to the differ- 4 

ence of the extremes, if we divide the dif- i^ «. i == 16)64(1 
ference of the extremes by 1 less than the 

Dumber oi terms, the quotient will be the common difference: 
Lenoe, 

Rule. — Subtract the less extreme from the greater^ and 
divide the remainder by 1 less than the number of terms: 
tlui quotient will he the common differeiv^c* 
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Ilxamples. 

1. A man started from Chicago and traveled 15 days ; ea 
day's journey was longer than that of the preceding day 
the distance which he traveled the first day: what was 1 
daily increase if he traveled 75 miles the last day? 

£ A merchant sold 14 yards of cloth, in pieces of 1 ya 
each ; for the first yard he received $J, and for the last $26 
what was the difference in the price per yard? 

3. A board is 11 feet long ; it is 2^ inches wide at o 
end, and 14^ at the other : what is the average increase 
width per foot in length? 

4. The fourth term of a series is 12, and the eleventh 
33 : find the intermediate terms. 

CASE III. 

397* To find the sum of the terms of an arithmetical progr< 
sion. 

1. What is the sum of the series whose first term is 
common difference 3, and the number of terms 8 ? 



Given series, ) 2 5 8 11 14 H 20 

Same, order inverted, [• 23 20 1 1 14 U _8 _5 
Sum of both series, ) 25 + 25 + 25 + 25 + 25 + 25 + 25 + 



Analysis. — The two series are the same; hence, theur sun 
equal to twice the given series But their sum is equal U> 
sum of the two extremes, 2 and 23, taken as many times as tl 
are terms; and the given series is equal to half this sum, or to 
sum of the extremes multiplied by half the number of tenns. 

Rule. — Add the extremes together^ and multiply their % 
by half the number of terms ; the product will be the « 
qf ali the temu. 
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Examples. 

1. What debt eould be discharged in a year, by weekly 
payments ia arithmetical progressioii, tlie first payment being 
15. Efid the last $100 ? 

2. A person agreed to build 56 rods of fence ; for the first 
rod he was to leceiTe 6 cents, for the second, 10 cents, and 
80 on : what did he reeeiFe for the last rod, and how much 
for the whole ? 

3. If a person travels 30 miks the first day, and a quarter 
of a mile less each sacceeding day, how far will he trayel in 
30 days ? 

4. If 120 stones be laid in a ^raight line, each at a dis- 
tauce of a yard and a quarter from the one next to it, how 
fftr most a person travel w^ho picks them ap singly and places 
them in a hei^, at the distance of 6 yards from tlie end of 
the line and in its continuation ? 

CASS IV. 

398. Having given the first and last terms, and the common 
diiference, to find the number of terms. 

1. The first term of an arithmetical progression is 5, the 
common difference 4, and the last term 4 1 : what is the cumber 
of terms f 

Anaitsis. — Since the last term is oteratiok. 

equal to the first two added to the 4 1 — 5 = 36 

product of tlie comm>n difference, by 4')36( = 9 

)ne less tiian the number of terms 9 -|- 1 = 10 No. terms 
Art, 895), it follows that, if tlie first 

erm be taken from the last term, tlie difference will be equal to 
fie product of the oommon difference by 1 less than the number 
f terms : if this be divided by tiie common difference^ the qiiotiont 
iQ he 1 Jefis tbso the number of terms. 
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Rule. — Divide the difference of the two extremes by tk 
common difference, and add 1 to the quotient : the sum vni 
be the number of terms. 

Examples. 

1. A farmer sold a nomber of bnshels of wheat; it was 
a^eed that, for the first bnshel, he should receire 50 cents, 
and an increase of 9 cents for each succeeding bushel, and for 
the last, he receiyed $500 : how many bushels did he sell ? 

2. A person proposes to make a journey, and 'to travel 15 
miles the first day, and 33 miles the last, with a daily io- 
crease of I^ miles : in how many days did he make the joior* 
ney, and what was the whole distance traveled? 

3. I owe a debt of 12325, and wish to pay it in equal in- 
stallments, the first payment to be $575, the ^cond, $500, 
and decreasing by a common difference, until the last payment 
which is 1200 : what will be the nnmb^ of installments? 



•J 



QEOMETRICAL PROGRESSION. 

399. A Geometrical Progression is a series of terms, ead) 
of which is derived from the preceding one, by multiplying it 
by a constant number. The constant multiplier, is called the 
ratio of the progression. 

400. An increasing series is one whose ratio is greater 
than 1 : 

A decreasing series is one whose ratio is less than 1 

Thus, 

1 2, 4, 8, 1 6, 32, &c. — ratio 2 — increasing series : 
32, 16, 8, 4, 2, 1, &c. — ^ratio ^ — decreasing series. 

The several numbers resulting from the multiplication, are 
called terms of the progreasioii. TVva toX «jsi^ Wl terms arc 
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called the extremes, and the iutermedlate terms are called 
means. 

401. In ererj Geometrical, as well as in every Arithmetical 
Progression, there are five parts : 

1st, The first term ; "" 
2d, The last term ; 
3d, The common ratio ; 
4th, The number of terms ; 
5th, The sum of all the terms ; 

if aoj three of these parts are known, or given, the remain- 
ones can be determmed. 

CASE I. 

402. Having given tho first term, the ratio, and the numboz 
of terms, to find tho last term. 

1. The first term is 4, and the common ratio 3 : what is 
thb 6th term ? 

Analysis. — The second term is operation. 

formed by Bjnltiplying the first term 3x3x3x3=81 

by the ratio; the third term, by 4 

maltiplying the second term by the Ans. 324 

ratio, and so on; the number of 

multiplications leing 1 less than the number of terms: thus, 

4 = 4, 1st term, 
3X4= 12, 2d term, 
3x3x4=? 36, 3d term. 
3X3X3X4 = 108, 4th term. 
3x3x3x3x4 = 324, 5th term. 

Therefore, the last term is equal to the first term multiplied 
hy the ratio raised to a power whose exponent is 1 less Ihav 
ike number of terms. 

Rule. — Baise the ratio to a power whose exponent is 1 
less than the number of terms, and then multiply this pouter 
hy the^rsl term. 
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Examples. 

1. The first term of a decreasing progression is 2187 ; the 
ratio is |^, and the number of terms 8 : what is tlie last 
term ? 

2. The fn-st term of an increasing geometrical series is 8, 
tlie ratio 5 : what is the 9th term ? 

3. Tlie first term of a decreasing geometrical series is 729, 
the ratio ^: what is the 10th term? 

4. If a farmer should sell 15 bushels of wheat, at 1 mill 
for the first bushel, 1 cent for the second, 1 dime for the 
third, and so on ; what would he receive for the last bushel ? 

5. A man dying left 5 sons, and bequeathed his estate in 
the following manner : to his executors, $100; to his youngest 
son twice as much as to the executors, and to each son 
double the amount of the next younger brother: what was 
the eldest son's portion ? 

6. A merchant engaging in business, trebled his capital once 
in 4 years : if he commenced with $2000, what would his capital 
amount to at the end of the 12th year? 

7. A farmer wishing to buy 16 oxen of a droTcr, finally 
agreed to give him for the whole the cost of the last ox only. 
He was to pay 1 cent for the first, 2 cents for the second, 
and doubling on each one to the last : how much would they 
cost him? 

8. What is the amount of $500 for 3 years at 6 per cent, 
compound interest? 

NoTB.— The ratio is 1.06. 

CASE II. 

403. Knowing the two extremes and the ratio, to find tho 
«{iun of the terms. 

1. What is the sum of the terms of the progression 2, 6, 
\8, 54, 162? 
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OPBEATION. 

6 f- 18 + 54 + 162 + 486 = 3 times. 
S 4- 6 4- 18 -f 54 -f 162 = 1 time . 

486 - 2 z= 2 times 

486 - 2 484 ^ 

'■— = — = 242 sum. 

2 2 

Akaltbts. — If wo multiply the terms of the progression by 
die ratio 8, we have a second progression, 6, 18, 54, 162, 486, 
vluch is S times as great as tlie first. If from this wo subtract 
the first, the remainder, 486 — 2, will be 2 times as great as the 
first; and If this remainder be divided by 2, the quotient will be 
the sum of the terms of tho first progression. 

Bat 486 is tiio product of tlie last term of the given progression 
Qinltiplied by tlio ratio; 2 is the first term; and the divisor 2, 1 
less than the ratio : hence, 

Rule. — Multiply the last term by the ratio; take the dif- 
ference between this product and the first term^ and divide 
the remainder by the difference between I and the ratio. 

NoTB. — When the progression is increaMng, the first term is sub- 
tracted from the product of the last term by the ratio, and the di- 
visor is found by subtracting 1 from the ratio. When the progression 
is decreasing, the product of the last term by the ratio is subtracted 
from the first term, and the ratio is subtracted from 1. 

Examples. 

1. The first term of a progressloQ is 4, the ratio 3, and the 
last term 78*722 : what is the sum of the terms ? 

2. The first term of a progression is 1024, tho ratio ^, and 
the last term 4 : what is the snm of the series ? 

3. What debt can be discharged in one year by monthly 
payments, the -first l^eing $2, the second $8, and so on to the 
end of the year; and what wUl be the last i^ayovi^T^X 

4, A gentleman being importuned to aeW «b ^'Si Xvsswft^ ^^ 



\ 
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that he would sell him on the condition of receiying 1 cem 
for the first nail in his shoes, 2 cents for the second, and so 
on, doubling the {Nice of every nail : the number of nails in 
each shoe being 8, how much would he receire for his horse t 

5. A laborer agreed to thresh 64 days for a farmer, od the 
condition that he should give him 1 grain of wheat for the 
first daj'S labor, 2 grains for the second, and double each 
succeeding daj : what number of bushels would he receive, 
supposing a pint to contain 1680 grains ; and what number of 
ships, each carrying 1000 tons burden, might be loaded, allow- 
ing 40 bushels to a ton? 



ANALYSIS. 

404. An Analysis is an examination of the separate parUi 
of a proposition, and of the connection of those parts with 
each other. 

In analyzing, we generally reason from a given ^number to 
its unU, and then from this unit to the required number. 

The process is indicated by the relations which exist between 
the giyen and the required numbers, and pursued, step by step 
independently of set rules. 

1. If 12 yards of cloth cost $48.36, what will 7 yards cost? 

Analysis. — One yard of doth will cost y'^ as much as 12 yards: 
since 12 yards cost $48.36, one yard will cost y^, of $48.36 = $4.08; 
7 yards will cost 7 times as much as 1 yard, or 7 times ^ of 
$48.86 = $28.21 ; therefore, if 12 yards of cloth cost $48.36 
7 yards will cost $28.21. 

OPKBATION. 

tV of 48.36 = $4.03 = price of 1 yd., ( 48.36 x 7 _ 
4.03 X 7 = $28.21 = price of 7 yd., ^^ \ 12 "" 

2. If 21 pounds of butter V\\\ W^ 4^ i^xuida of sugar, hon 
mach batter will 36 pouuda o? aw^«cc \w\i 1 
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Analtbib.— One pound of sngar will buy ^V of 271b. of butter; 
and 86 lb. of sugar will buy 36 times ,'3 of 27 lb. 

OPEBATION. 

^ of 27 = Jl = val^e 0^ 1 1^- 0^ sugar, ( 27 x 36 __ 
^J X 36 = 21f lb. = value of 36 lb. " ^^ 1 45 "" ^ 

3. What will 6} cords of wood cost, if 2f cords cost $7^ ? 

Analysis.— Price divided by quantity, or 7i -r 2| = V -r V = 
t3 = price of 1 cord ; $8 x 6 J = $20 J = cost of 6 J cords. 

ofulation. 

^^^8 19 44 * 

4. A farmer sold a number of cows, and had 12 left, which 
was J of the number sold ; if the number sold be divided by 
} of 9^, the quotient will be ^ the number of dollars he 
received per head : how much did he receive per head for his 
cows? 

AiTALTSis.— 12 is J of 8 times 12 = 86; 86 H- J of 9^ = 80 
X 4 = 54 = I of the price per head; 5^ x 5 =: $25f = price per 
head. 

OPBBATION. 

12X3-*-! of 9iX5=— j^X-of _x2 = i^-=$25f 

Ans, 

6. What will 20 bushels of barley cost, in dollars and cents 
at 7 shillings a bushel. New York currency ? 

Analysis. — Twenty bushels will cost 7x20 = 140s.: and 
140 -r- 8 = $17.60, smce in New York 8s. = 1 dollar. 

OPEBATION. 

7x20 



8 



= 117.50, Atw, 
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6. What will 12^ pounds of tea cost at 6s. 8d. a poundi 
PeunFjlFania corrency ? 

• 

Analysis. — 6s. 8d. = 80d. ; 80 x 12^ = lOOOd. = price in 
pence of 12| lbs. ; and since Ts. 6d. = 90d. Pennsylvania curretcy, 
equal 1 dollar, 1000 -r 90 = $11.11J = cost of 12ilb. in Federal 
iiionej. 

OPKRATION. 

80 X 12j ^ 80_^j5 ^ 

90 90 X 2 ^^ ^ 

7. How many days' work, at 10s. 6d. a day, must be given 
for 18 bushels of corn at 6s. lOd. a bushel? 

Analysis. — 18 busliels are worth 5s. lOd. x 18 = 70d, x 18 = 
1260d. ; and for this as many days' labor must be given w 
lOs. 6d. = 126d. is contained times in I260d. : 1260 -i- 136 = 10 
days. 

OPERATION. 

5s. lOd. = 70d. ; Toxi « ,„ ^ a 

10s. 6d. = 126d. ; -7^7- = 10 days. Arts. 

8. A merchant bought a number of bales of cloth, each 
containing 133 J yards, at the rate of 12 yards for 111, and 
sold it at the rate of 8 yards for $7, by which he lost $100 
in the trade : how many bales were there ? 

Analysis, — One yard costs ^ of $11 = $fj; one yard was 
sold for J of $7 = $2. Tlie difference between W and J» which is 
$2V, is the loss on each yard. 

Since the total loss was $100, he must have sold as many yards 
as %^i is contained times in $100. 

OPERATION 

^^^ — I = $^ = loss per yard. 
100 -T- ^r = 240C yds. ; 2400 -f- 133^ = 18 bales. Arts, 

Proof. 

1^^ . 1 . IQQI 100 24 3 .^ , , . 

1 24 1 \ \^^ 
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9. A can mow an acre of grass in 7^ hours ; B, in 5 hours : 
C, in 6|- hours : how many days, working 6f hours, would 
tbey require to mow 13| acres ? 

Analtpis. — Since A can mow an acre of grass in VJ hours, R 
in 5 hours, and in 5f, A can mow y^j, B, J, and 0, x% of an 
acre in 1 hour. Together, they can mow ^^ + J + ^^^ = |§ of aa 
acre in one hour; and to mow 13 J acres, they will require as 
many hours as || is contained times in 13 J, which is 27; and 
workiQg 6J hours each day, it will take as many days as 6J is 
contained in 27; 27-r6J=4 days; hence, il will require 4 days. 

OPERATION. 

1^+1 + 4^5 = 4! ^cr^s = what they all do in 1 hour. 
13| -^ M -^ 6| = — X — X -- = 4 days. Ans. 

10. A person employed three men, A, B, and C, to do a 
piece of work for $132.66. A can do the work alone in 23J 
days, working 12 hours a day ; B can do it in 25 days, work- 
ing 8 hours a day ; and C can do it in 16 days, working 11| 
hours a day. In what time can the three do it, working to- 
gether, 10 hours a day, and what share of the money should 
each receive ? 

AnTALTSis. — Since A can do the work in 23 J days, working 12 
hours each day; B, in 25 days, working 8 hours each day; and 
0, in 16 days, working 11 J hours each day ; A can do the work 
in 280 days; B, in 200 days; and 0, in 180 days, working 1 hour 
each day. Then A, B, and 0, can do ^i^ 4- uJr + rU =2iVo\ 
of the work in 1 day, working 1 hour. By working 10 
hours they will do 10 times as much ; or, the work done by each 
in 1 day of 10 hours, will be denoted by ^VV> iAj ^^^ tA; »"*! 
the whole work done in 1 day by ^VA? hence, the number of 
days will be denoted by the number of times which 1 contains 
lVi*^^ = ¥3V = 7,Vdays. 

If the part which each does in 1 day be multiplied by thf 
Dumber of d&jBj viz., 7'jVi the product w\U \)« \]tkft \^«x\» ^^JfSia \ 
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eaoh; viz., A, ^V x Vv = tW; B, ^Vj x 7^ = A'l; «nd 
0, r'A X Vff = TV9; therefore, A must have yV»; B, ^; and 
rVa of $132.66. 

OPERATION. 

1 ■=" /sW = *^tV ^^ys» ^^ which the three do the work. 
^\ X 7^5 = j^^, aud tVi 0^ 132.66 = $33.53f|, A*8 share , 
^Vff x^T9 = ITS ' ITS of 132.66 = $46.96||, B's share \ 
iVo X ^fV = tW : . T% of 132.66 = $52.16ff, C's share, j 

11. If 336 men, in 5 days, working 10 honrs each day. i] 
can dig a trench of 5 degrees of hardness, 70 yards long, 3 
yards wide, and 2 yards deep ; how many days, of 12 hours 
each, will 240 men reqoire to dig a trench 36 yards long, 5 
yards wide, and 3 yards deep, of 6 degrees of hardness ? 

Analysis. — The first trench may be represented by the product 
of its elements, 5 x 70 x 3 x 2; and the second by the product 
of its elements, 6x36x5x8. Inl day of 1 hour, one man 
can do jj^ of } of yV of 5 x 70 x 8 x 2 ; and 240 men, in one 
day of 12 hours, can do 240 x 12 times as much ; 
or, 2f « X V X jJv of J of xV of » X7Q^X3 X? = 860 = work 
done in one day by 240 men. It will take as many days to dig 
the second trench as 360 is contained times in 6 x 86 x 5 x 8. 
6 X 86 X 5 X 3 -r 360 = 9 days. 

OPBRATION. 

6x36x5x3--lfixVXji7ofiof^\jOf*-^SJLl.,X.l_KJ=:9. 

12. If 20 cords of wood are equal in value to 6 tons of 
nay, and 5 tons of hay to 36 bushels of wheat, and 12 bosh* 
els of wheat to 25 bushels of com, and 14 bushels of com to 
56 pounds of butter, and 72 pounds of butter to 8 days of 
labor ; how many cords of wood will be equal to 16 days of 
labor? 

Analtstb.— 1 day's labor is worth 4 of 721b. of butter = 9 lb. 
//& of butter ss-^ ot l^ bush, conv ^a ^at\ Vo,^, ^iorev^ «sA <i\h. 
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are worth { x 9 = | bush. com. 1 bush, corn is worth ^'5 of 12 
bush, wheat = j| bush., and } bush, corn are worth ^| x | = §5 
bosh, wheat 1 bush, wheat is worth ^^ of 5 tons hay = ^ tons, 
and IJ bush, are worth g^ x |J = /^ tons of hay. 1 ton is worth 
{ of 20 cords = V cords, and /^^ tons = V x ^^^ = | cord. Tliis 
is the value of one day's labor, and 16 days' labor will be worth 
IG times \ cord = 8 cords. 

OPERATION. 

\ of V of il of ^1 of /, of ^§ X V = 8 cords, Ans. 

(See Art. 310.) 

13. A, B, and C, put in trade $5626 : A's stock was in 
5 months, B's, 1 months, and C's, 9 months. They gained 
$1260, which was so divided that A received $4 as often as 
B had $5, and as often as C had $8. After receiving 
$2164.50, B absconded : what was each one's stock in trade, 
and how much did A and C gain or lose by B's withdi'awal? 

Analysis. — Since A received $4 as often as B had $5, and as 
often as had $3, if the whole gain were divided into 12 equal 
parts, A would have ^, B, ^, and 0, y\, of $1260; or A would 
have $420, B, $525, and 0, $315. Now, if their respective gains 
be divided by the number of months each one'd stock continued 
in trade, the quotients will represent their monthly gains, viz., A's 
will be 420 ~ 5 = $84; B's, $525^ 7 = $75 ; and O's, $815 -r 9 - 
$85, which gives $194 as their whole gain for 1 month. 

But since each one's share of the gain for a givon time will be 
ko the whole gain for the same time, as each one^s stock to the 
whoU stock; it follows, that A will have -ftVj B, y^,, and 0, -^4, 
of the whole stock, or A will have $2436, B, |2175, and 0, $1015. 
When B ran away he was entitled to his original stock, $2175, and 
his share of the gain for 7 months, that is, to $2175 + $525 = 
$2700; but as he took away only $2164.50, A and gained 
$535.50 by his withdrawal, which must be divided between them 
in the ratio of their investments, or as 4 to 8; therefore, A will 
have %, and ^ of B^s unclaimed portion, or A will have $806, 
and $229.50. 
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opxRAnoir. 

4 + 5 + 3 = 12. 

A's whole gain = y*^ of $1260 = $420 
B's " " =y*j " " =$625 
C's " " = j?j " *' = $315 

A's monthly gain = $420 -r 5= $84 
B's " " = $525 H- 1 = $75 

C's " " = $315 -r 9 = $35 

$194 

A's stock = y8^ of $5626 = $2436 
B's " = ^ " " = $2175 
C's " =^." " =$1015 

$2175 + $525 - $2164.50 :i= $535.50, what B left 
I of $535.50 = $306, A's share of it. 
3 " " = $229.50, B's share of it. 

14. Mr. Johnson bought goods to the amount of $2400, } 
to be paid in 3 months, |^ in 4 months, ^ in 6 months, and 
tlie remainder in 8 months : what is the equated time for the 
payment of the whole? 

Analysis. — $800 to be paid in 3 months, is the same as $1 to 
be paid in 2400 months; $600, in 4 months, the same as {1 in 
2400 months; $600, in 6 months, the same as $1 in 8600 months; 
and $400 in 8 months, the same as $1 in 8200 months. Then 
$1, payable in 2400 + 2400 4- 8600 + 8200= 11600 months, is the 
same as $2400 in -^^^j^ of 11600 months, which is 4| months = 4 
nouths 25 days, the equated time of payment. 

OPERATION. 

800 X 3 = 2400 
600 X 4 = 2400 
600 X 6 = 3600 
400 X 8 = 3200 



2400 11600 
11600 4- 2400 = 4f mo. = 4 mo. 25 da. Ana. 
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15. What will be the interest on $60.48 for 1 year 3 
'UiODtlis, at T \yeT cent.? 

Analysis. — Since the interest on $1 for 1 year is 7 cents, or 
Boven hundredths of $1, the interest on $60.48 for 1 year, wiD 
le $60.48 X .07 = $4.2336. The interest for 1 month will be Vs 
as much as for 1 year, or y^ of $4.2336 = $0.8528; and for 1 yr. 
Smo. = 15 months, it will be 15 times as much as for 1 mouth 
or $0.3528 x 15 = $5,292. 

OPERATION. 

($60.48 X .07 -J- 12) X 15 = $5,292. Ans. 

16. What will be the mtercst on $88.92, for 8 mo. 20 da., 
at T per cent. ? 

n. A merchant has three kinds of cloth, worth $1J, $2^, 
$3|, a yard : what is the least number of whole yards he can 
Bell, to receive an average price of $2 J a yard? 

Analysis. — If he sells 1 yard worth $1|, for $2^, he will gain 
I of a dollar ; to gain 1 dollar, he must sell as many yards as | is 
contained times in 1, or § yards. But since he is neither to gain 
nor lose by the operation, if he gains on one knid, ho must lose an 
equal sum on some other; hence, he must sell some that is worth 
more than the average price. If ho sells 1 yard worth $3 J for $2|, 
he will lose | of a dollar ; and to lose $1, he must sell | of a yard. 
Iherefore, to make the loss equal to the gain, he must sell | of a 
rard at $8| a yard, as often as he sells f of a yard at $1| a 
rard. 

If he sells 1 yard worth $2|, for $2 J, he gains J of a dollar, 
md to gain $1 he must sell 4 yards; hence, to keep the average 
>rice, he must lose as much on some other; and as he can only 
060 on that at $8 J a yard, he must sell enough of that to lose 
>1, which would be f of a yard; therefore, as often as he sells 
[ yard at $lf a yard, he must sell } yard at $3| a yard; and 
IS often as he sells 4 yards at $2j a yard, he must sell | yard 
It $3J a yard. 

But since it is desirable to have the proportional parts expressed 
n the least whole nuniberB, we may in\\\t\^\y \iv^ >a»xoXi«r^ Vj \3i^& 



356 



ANALYSIS. 



least common multiple of their denominators, and divide the pro* 
ducts by their greatest common factor; this being done, we obtail 
in the above example, 8 yards at $lf a yard, 10 yards at $2| ft 
yard, and 4 yards at $8J a yard. 



OPEBATIOH. 
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18. The hoar and minute hands of a clock are together at 
12 o'clock: when are they next together? 

Analysis. — Since tlie minnte-hand passes over 60 minute spaces 
while the Iiour-hand passes over 5, the minute-hand passes over 12 
minute spaces while the hour-hand passes over 1, gaining 11 
minute spaces on the hour-hand in 12 minutes of time, the 
minute-hand requiring one minute of time to pass over 1 minute 
of space. Ilencc, in 1 minute of time, the minute-hand gains on 
the hour-hand -J J of a minute space. 

AVhen the minute-hand has returned to 12, the hour-hand will 
be at 1, and tlio minute-hand has then to gain 5 minute spaces. As 
the minute-hand gains j^ spaces in 1 minute of time, it will take 
as many minutes as j^ is contained times in 5, viz., 5|^mL — 
5 mL 27 j\ sec, which added to 1 o'clock, gives 1 hr. 6 mi. 27y^ sec 

Second Analysis. — In 12 hours the minnte-hand passes the 
hour-hand 11 times; consequently, if both are at 12, the minute- 
hand will pass the hour-hand the first time in ^ of 12 hours, or 
1 hr. 5 mi. 27fV sec. It will pass it the second time in ^j of 12 
lionrs, and so on. 

OPEBATION. 

i 5 X H = ^T = 5^ mi. = 5 mi. 27^ sec, which added to 

1 hr. = 1 hr. 6 mi. 27y\- sec. Aiis, 

19. An apple boy bought a certain number of apples at 
the rate of 3 for 1 cent, and as many more at 4 for 1 cent; 
and selling them again at 2 for 1 cent, he found that he had 
gained 15 cents : how many apples had he ? 
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• 

Akalysis. — Since lie bonght a number of apples at 8 for a cent, 

and as many more at 4 for a cent, lie paid | of a cent apiece for 

the first, and | of a cent apiece for the second lot : then, ^ 4- | = j\ 

«f a cent, what he paid for one of each, and ^^^ -=- 2 = ^\ of a c'ent, 

the average price for all he bought Since he sold at 2 for a cent, 

or I a cent apiece, he must have giuned on each apple the differ 

ence between ^ and 5V = 51 of a cent; hence, to gain 1 cent he 

must sell as many apples as ^^ is contained times in 1 = 4| apples 

and to gain 15 cents he mast sell 15 times as many, or 4| x 15 = 72 

apples. • 

OPERATlOlf. 



_ 7 — 5 
I -r- ^j = 4|, 4| X 15 = 12 apples. Ans, 



20. A gentleman left to his three sons, whose ages were 13, 
15, and It years, $15000, to be divided in such a manner, 
that each share bemg pat at interest, at 7 per cent., should 
give to each son the same amount when he attained the age 
of 21 years : what was the share of each ? 

Analysis. — By the question, their respective shares would be at 
interest 8, 6, and 4 years. 

ilnd the present worth of $1 for 8, 6, and 4 years, respect- 
ively: they are $0.6410256 +, $0.7042253 +, and $0.78125. 
These sums being put at interest at 7 per cent., will each amount 
to $1 at the expiration of their respective times; and the sum of 
these mmbers, $0.6410256 4- $0.7042253 + $0.78125 = $2.1265009 + 
is the amount, which being so distributed among them, will pro- 
duce $1 to each. If each number be divided by the sum, 
$2.1265009, the quotients wiL denote the parts of $1, which, ac- 
cording to the conditions of the question, each person should re 
ceive; therefore, each person will receive for his entire sliare 
15000 like parts of one dollar. 
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OPERATION. 

$1 -f- 1.56 = $0.6410256 + present worth of $1 for 8 yeftR 

$1 ^- 1.42 = $0.7042253 + " " " 6 

$1 -^ 1.28 = $^0.78125 '* " " 4 

$2.1265009 

$0.6410256 -r- 2.1265 X 15000 = $4521.694 
S0.7042253 -r- 2.1265 X 15000 = $4967.494 
$0.78125 -^ 2.1265 X 15000 = $5510.815 

21. A, B, C, and D, agree to do a piece of work for $313 

A, B, and C, can do it in 10 days ; B, O, and D, in ^ 
days ; C, D, and A, in 8 days ; and D, A, and B, in 8j 
days : in how many days can all do it, working together ; in 
how many days can each do it, working alone ; and what ptft 
of the pay onght each to receive? 

Analysis. — Since A, B, 0, can do the work in 10 days, they 
can do ^\ = ^^ of it in 1 day ; since B, 0, D, can do it in 7} 
days, they can do ^^ = -,y5j of it in 1 day; since O, D, A, can Aq 
it in 8 days, they can do i = y^^ of it in 1 day ; and since D, A, 

B, can do it in 8^ days, they can do ^z^-f^ of it in 1 day; 
hence, A, B, 0, and D, by working 3 days each, will do 
ris + tW + iVff + ToV = rVfl of the work, and in 1 day they wiD 
do J of yVj = y/iT' It will then take them as many days to do the 
whole as ^5% is contained times in 1 = 6/y days. 

By subtracting, in succession, what the three can do in 1 
day, when they work together, from what the four can do in 1 
day, we shall have what each one will do in 1 day: m, 
t/it — tA ~ lini "^^^^ I> ^11 do in 1 day; ^'J», -.»_«, = -|, 
what A caL do in 1 day ; y'o"^ — j\% = yf^, what B can do . n 1 
'day; yVn — iVir = riff* what can do in 1 day. It will take 
each as many days to do the whole work as the part whicL he 
can do in one day is contained times in 1 : viz., 1 -r yfj = 40 days 
A's time to do it; l-i-y|5=30 days, B's; 1 -r y|a = 24 dav? 
C's ; 1 H- y|o = 1 7 1 days, D's. 

Now, each should receive such a part of tlie whole amonnt paiA 
viz., $312, as he did of the whole work. This part will be 
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denoted by what he did in 1 day mnldplied by the miiubcr of 
days he worked: viz., A, j^ x 6^=^^; B, -J^ x 6,V = A; 

0. 1^8 X 61% = A; I>, TiTx6y«,=jV 

OPERATION. 

^ = y^^, what A, B, C, do iu 1 day. 
A = tV\f, " B, C, D, 
i = iVff, " C, D, A, 

1% + I'A + T^ + tVd = tVo^ what A, B, C, aud D. 
ciD do in 3 days. 

^^ H- 3 = ^, what A, B, C, and D, can do in 1 day. 

iff — iV^i = jf^, what A can do in 1 day ; 1 -^ yf^j = 40 da. 
ih-^%=jh* " B " " l-y^ = 30da. 

T% - l^^i == if u, " C " " l-yf5 = 24da. 

HcDce, the share of each will be : 

$312 X ,»g = *49.2Gy«j, A's share. 

$312 X yV = $65.68^^, B's share. 

$312 X A = *82.10|g, Cs share. 

$312 X tV = $114.94}!, D's share. 

$312.00, amount paid to A, B, C, and 1) 

22. A person owning f of a vessel, sold ^ of his share for 
11136: what was the value of the whole vessel? 

23. If a man performs a journey in *l^ days, traveling 14§ 
•K)iir« a day, in how many days will he perform the same 
j)umey by traveling 10^ hours a day? 

24. If J of a polo stands in the mud, 2 feet in the water, 
•nd I above the water, what is the length of the pole ? 

26. After spending \ of my money, and ^ of the remainder, 
I had $1062 left : how much had I at first? 
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26. Suppose a cistern has two pipes, and that one can fill 
it in *ll hoars, and the other in 4^ hoars : in what time can 
both fill it, running together? 

27. If 54 yards of ribbon cost $9, what will 26 yards 
cost? 

28 If 2 acres of land cost | of f of { of $300, what will 
I of I of lOj acres cost? 

29. A regiment of soldiers, consisting of 1000 men, is to be 
clothed ; each suit is to contain 3^ yards of doth 1^ yards 
wide : how much shalloon that is ^ yards wide is necessary for 
lining ? 

30. How much tea, at *ls. 6d. a pound, must be giveL for 
234 bushels of oats, at 3s. 9d. a bushel, New York currency? 

31. What will 3 pipes of wine cost, at 2s. 9d. per quart 
New England currency? 

32. A gives B 165 yards of cotton cloth, at 26. 6d. per 
yard, Missouri currency, for 625 pounds of lump sugar : how 
much was the sugar worth a pound? 

33. If the expense of keeping 1 horse 1 day is 3s. 4A, 
Canada currency, what will be the expense of keeping 4 horses 
3 weeks, at the same rate? 

34. Bought 10 bales of cloth, each bale containing 14 
pieces, and each piece 22^ yaids, at 10s. 8d. per yard, lUioois 
currency : what was the cost of the cloth ? 

35. A has T^cwt. of sugar, worth 12 cents a pound, for 
which B gave him 12Jcwt. of flour: what was the flour worth 
a pound? 

36. Bought 120 yards of cloth, at 6s. 8d. a yard. New 
York currency, and gave in payment 16 bushels of rye, ^ 
4s. 6d. a bushel. New England currency, and tiie balance iii 
money : how many dollars will pay the balance ? 

37. A merchant bought 21 pieces of cloth, each piece con- 
tainmg 41 yards, for which he paid 11260 ; he sold the dotli 
at $1.75 per yard : did he gain or lose, and how moch? 



( 
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38. The hour and mlnate hands of a watch are together at 
12: at what moment will thej be together between 5 and 6? 

89. How many yards of carpeting J of a yard wide will 
coTer the floor of a room 18 feet long and 15 feet wide? 

40. If 9 men can boild a house in 5 months, by workii ^ 
12 hours a day, how many hours a day must the same men 
work to do it in 6 months ? 

41. B and C can do a piece of work in 12 days ; with the 
Assistance of A they can do it in 9 days : in what time can 
A do it alone ? 

42. A can mow a certain field of grass in 3 days, B can 
do it in 4 days, and C can do it in 5 days : in what time 
cm they do it, working together ? 

43. Diyide the number 480 into 4 such parts that they 
shall be to each other as the numbers 3, 5, 7, and 9 ? 

44. What length of a board that is 8^ inches broad, will 
Blake a square foot? 

45. The provisions in a garrison were sufficient for 1800 
ffleo, for 12 months ; but at the end of 3 months, it was re- 
inforced by 600 men, and 4 months afterward, a second rein- 
forcement of 400 men was sent in : how long would the 
provisions last after the last reinforcement arrived? 

46. A merchant bought a quantity of broadcloth and baize 
for $488.80; there was IIT^ yards of broadcloth, at $3^ per 
yard ; for every 5 yards of broadcloth he had 1^ yards of 
baize : how many yards of baize did he buy, and what did it 
cost him per yard? 

47. If the freight of 40 tierces of sugar, each weighing ?r 
c«rt., for 150 miles, costs $42, what must be paid for the 
freight of lOhhd., each weighing 12cwt., for 50 miles? 

48. If 1 pound of tea be equal in value to 50 oranges, and 
70 oranges be worth 84 lemons, what is the value of a poiBid 
of tea, when a lemon is worth 2 cents? 

16 



362 ANALYSIS AND 

49. What amoniit most be discounted, at 7 per oesal^ to 
make a present payment of a note of $500, dne 2 yeara 8 
mcmths hence? 

50. If the interest on $225 for 4^ years is $91.12^, what 
would be the interest on $640, at the same rate, for 2\ yeare? 

51. A farmer having 1000 bushels of wheat to sell, cnn 
have $1.75 a bushel cash, or ^1.80 in ninety days: which, 
at the expiration of ninety days, wonld be most ad?antageous 
to him, money being worth 7 per cent ? 

52. A merchant boaght goods to the amount of $1575 ob 
9 months' credit ; he sells the same for $1800 in cash : money 
being worth 6 per cent., what did he gain? 

53. Three persons in partnership gain $482.62 ; A pat in { 
as much capital as B, and B put in f as much as C : what 
was each one's share of the gain? 

54. A father diyided his estate, worth $9268.60, amo^g liiB 
4 children, giving A ^ of it, B \, and C $5 as often as he 
gave D $6 : how much did each receive ? 

55. A tax of $475.50 was laid upon 4 villages. A, B, C^ 
and D ; it was so distributed, that as often as A and B eadi 
paid $5, C paid $7, and D $8 ; what part of the whole tax 
did each village pay ? 

56. There are 1000 men besieged in a town. With pfOTlsioiiB 
for 5 weeks, allowing each man 16 ounces a day. If they are 
reinforced by 400 men, and no relief can be afforded till the 
end of 8 weeks, what must be the daily allowaiioe to each 
man? 

57. A reservoir has 3 pipes ; the first can fill it in 10 daj^ 
the second, in 16 days, and the third can enq>ty it in 20 days: 
in what time will the cistern be filled if they are all allowed 
to run at the sam3 time? 



58. Two persons, A and B, are on 0]q906ite sides of a 
wood, which is 536 yards in circumference ; they begin to 
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travel in the same direction at the same time ; A goes at the 
rate of 11 yards a minute, and B, at the rate of 34 yards in 
8 minates : how many times will B go round the wood before 
lie oTertakes A ? 

59. Two men and a boy were engaged to do a piece of 
woiL One of the men could do it in 10 days, the other in 
16 days, and the boy could do it in 20 days : how long would 
it take them together to do the work ? 

60. A owes B $500, of which $150 is to be paid in 3 
months, $175 in 6 months, and the remainder in 8 mouths: 
what would be the equated time for the payment of the whole ? 

61. If 42 men, in 270 days, working 8J hours a day, can 
bufld a wall 98| feet long, 7J feet high, and 2| feet thick ; 
in how many days can 63 men build a wall 45 j feet long, 
6|^ feet high, and Z^ feet thick, working 1 1 J hours a day ? 

62. After one-third part of a cask of wine had leaked 
away, 21 gallons were drawn, when it was found to be half 
foil: how much did the cask hold? 

63. A man had a bond and mortgage for $2500, dated 
July Ist, 1854. Not satisfied with 7Vo interest, he sold the 
mortgage for its nominal value, and on Sept. 1st, 1854, pur- 
chased 10 shares of railroad stock, par $100, at 115. On Nov. 
1st, he bought S shares more of the same stock, at 98 ; and on 
April 1st, 1855, he bought 5 shares more at the same rate. 
On the first days of August and February, in each year, he 
received a regular semi-annual dividend of 4 per cent., and at 
the end of the year (January 1st, 1856) sold his whole stock 
at 99 : did he lose or gain by the investment in stocks, and 
bow much? 

64. A landlord being asked how much he received for the 
rt'ut of his property, answered, that after deducting 9 cents 
from each dollar, for taxes and repairs, there remained 
$3014.30 : what was the amount of his rents ? 

65. If 165 pounds of soap cost 116.50, toT W« \cMrfck^^K^ 
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it be iiecessaiy to sell 390 pounds, in order to gain the coek^ 
of 36 pounds? 

66. What is the height of a wall which is 14 J yards k 
length, and ^^ of a yard in thickness, and which cost $406, it 
having been paid for at the rate of $10 per cubic yard? 

67. A thief escaping from an officer, ha^ 40 miles the start 
and travels at the rate of 5 miles an hour ; the officer m-fftt* 
suit travels at the rate of 7 miles an hour : how far most he 
tiavel before he overtakes the thief? 

68. Two families bought a barrel of flour together, for 
which they paid $8, and agreed that each child should cooot 
half as much as a grown person. In one family there were 3 
grown persons and 3 children, and in the other, 4 grown pe^ 
sons and 10 children ; the first family used from the flour 2 
weeks, and the second 3 weeks : how much ought each to 
pay? 

69. At $42 a thousand, how many thousand feet of lumber 
should be given for a farm containing 33 A. 2R. 16 P^ valued 
at $125 an acre? 

70. A person paid $150 for an insurance on goods, at 
3| per cent., and finds that in case the goods are lost, he will 
receive the value of the goods, the premium of insurance, and 
$25 besides : what was the value of the goods ? 

71. A distiller purchased 5000 bushels of rye, which he 
could have at 96 cents a bushel, cash, or at $1, 2 months' 
credit ; which would be the more advantageous, at the end 
of two moiitlis, to buy on credit, or to borrow the money at 
7 per cent., and pay the cash ? 

72. A stockholder bought | of the capital of a company at 
par; he sold J- of his purchase at par, and the remainder for 
$25000, and by the latter sale made |5000 : what was the 
value of the whole capital ? 

73. How many bushels of grain will a bin contain, that is 
3 ft. 5 in. wide, 2 ft. 6 in. long, and 6 ft. deep ? 
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74. Three travelers have each to make the same joarr.ey 
of 2160 miles ; the first travels 30 miles a day, the secoud 
27, and the third 24 : how many days should one set out 
after the other, that they may all arrive together? 

75. A house which was resold for 17180, would have given 
a profit of 1420, if the second proprietor had purchased it 
$130 cheaper than he did: at what price did he purchase it ? 

76. A piece of land of 188 acres was cleared by two com- 
panies of men, working together ; the first numbered 25 men, 
and the second 22 ; the first company received $84 more than 
the second : how many acres did each company clear, and what 
did the clearing cost per acre? 

77. I have three notes payable as follow : one for $100, 
due Feb. 12th; the second for $400, due March 12th; and 
the third for $300, due April 1st : what is the average time 
of payment from January 1st? 

78. How many marble slabs, 15 in. square, will it take to 
pave a floor 32 feet long, and 25 feet wide? What will be 
the cost at $3 a square yard for the marble, and 40 cents a 
square yard for labor? 

79. A man, in his will, bequeathed 8500 to A, $425 to B, 
$300 to C, $250 to D, and $175 to E ; but after settling up 
the estate and paying expenses, there was but $1 1 55 left : 
what is each one's share? 

80. If 31b. of tea are worth 71b. of coffee, and 141b. of 
coffee are worth 481b. of sugar, and 181b. of sugar are worth 
27 lb. of soap ; how many pounds of soap are 6 lb. of tea 
worth? 

81. What is the hour, when the time past noon is | the 
time to midnight? 

82. If } of a yard of cloth cost $§, being J of a yard wide, 
what is the value of f of a yard If yards wide, of the same 
quality ? 

83. A farmer sold 60 fowls, a paT\ Iwike^^, tiw^ ^ \r^\ 
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chickens ; for the turkeys he received $1.10 apiece, and for 
cliickcns 50 cents apiece, and for the whole he received 151 60: 
how many were there of each? 

84. A person hu*ed a man and two boys ; to the man he 
gave 6 shillings a day, to one boy 4 shillings, and to the 
otlicr 3 shillings a day, and at the end of the time he paid 
them 104 shillings : how long did they work? 

85. Divide $6471 among three persons, so that as often afl 
the first gets |5, the second will get 16, and the third tt. 

86. Two partners have invested in trade f 1600, by which 
they have gained 1300 ; the gain and stock of the second 
amount to $1140 : what is the stock and the gain of each? 

87. What is the height of a tower that casts a shadow 
75.75 feet long, at the same time that a perpendicilar stall 
3 feet high, gives a shade of 4.55 feet in length? 

88. A can do a certain piece of work in 3 weeks ; B can 
do 3 times as much in 8 weeks; and C can do 5 times as 
much in 12 weeks : in what time can they all together do the 
first piece of work? 

89. Two persons pass a certain point, at an interval of 4 
hours; the first traveling at the rate of 11^, and the second 
17 J miles an hour : how long, after passing the fixed point, and 
how far, will the first travel before he is overtaken by the second? 

90. Three persons engage in trade, and the sum of their 
stock is $1600. A's stock was in trade 6 months, B's 12 
months, and C^s 15 months ; at the time of settlement, A re- 
ceives $120 of the gain, B $400, and C $100 : what was each 
person's stock ? 

91. A, B, and C, start at the same time, from the same 
point, and travel in the same direction, around an island 73 
miles in circumference. A goes at the rate of 6 miles, B 10 
miles, and C 1 6 miles per day : in what time will they all be 
together A^ain ? 
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92. What kngth of wire, ^ of an inch in diameter, can be 
drawn from a cube of copper, of 2 feet on a side, allowing 10 
per coit. for waste? 

93. A person having |10(K)0 invested in 6 per cent, stocks, 
icOs ont at 65, and invests the proceeds in 5 per cents at 
ii\ : what will be the difference in his annual income ? 

94. In ord^ to take a boat through a lock from a certain 
river into a canal, as well as to descend from the canal into 
the river, a volome of water is necessary 46} yards long, 8 
yuds wide, and 2f yards deep : how many cubic yards of 
water will this canal throw into the river in a common year, 
if 40 boats ascend and 40 descend each day, except Sundays 
and eight holidays f 

95. A company nnmbering sixty-six shareholders have con- 
Btmcted a bridge which cost $200000 : what will be the gain 
of each partner at the end of 22 years, supposing that 6400 
persons pass each day, and that each pays one cent toll, the 
eiqiense for repairs, Ac., being $5 per year for each share- 
holder? 

96. Five merchants were in partnership for four years, the 
first pat in $60, then, 5 months after, $800 ; the second put 
in first $600, and 6 months after $1800 ; the third put in 
$400, and every six months after, he added $500 ; the fourth 
did not contribate till 8 months after the commencement of 
the partnership ; he then put in $900, and repeated this snm 
every 6 months; the fifth put in no capital, but kept the ac- 
counts, for which the others agreed to allow him $800 a year, 
to be paid in advance, and put m as capital. What is eacli 
one's share of the gain, which was $20,000 f 

97. A general arranged his army in a solid mass, and in a 
square form, and had 44 men over. If he increases the side 
of the square by I man, and makes a new square ou this line. 
he will require 49 men to complete it : how many men had be i 

98L A^ B,. and C, are to share $987 in the ^to^^rtioa of 
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|, J, and I respectively ; but by the death of C, it is reqnired 
to divide the whole sum proportionally between the other two: 
what will each have? 

99. A lady going out shopping, spent at the first place she j 
stopped, one-half her money, and half a dollar more ; at the ^ 
next place, half the remainder, and half a dollar more ; and at - 
the next place, half the remainder, and half a dollar more, 
when she found that she had but three dollars left : how much .: 
had she when she started? 

100. If a pipe of 6 inches discharges a certain quantity of 
fluid in 4 hours, in what time will 4 pipes, each of 3 inches 
bore, discharge twice that quantity? 

101. A man bought 12 horses, agreeing to pay 140 for the 
first, and in an increasing arithmetical progression for the rest, 
paying $370 for the last : what was the difference in the cost, 
and what did he pay for them all? 

102. A bill for goods, amounting to $15000, is to be paid 
for in three equal payments without interest ; the first in 4 
mouths, the second in 6 months, and the third in 9 months, 
money being worth *l per cent. : how much ready money ougbt 
to pay the debt ? 

103. If an iron bar 5 feet long, 2 J inches broad, and 1| 
inches thick, weigh 45 pounds, how much will a bar of the 
same metal weigh, that is 1 feet long, 3 inches broad, and 2J 
inches thick? 

104. A market woman bought a certain number of eggs at 
the rate of 4 for 3 cents, and sold them at the rate of 5 for 
4 cents, by which she made 4 cents : what did she pay apicfbe 
for the eggs? What did she make on each ^gg sold? How 
many did she sell to gain 4 cents? 

105. A person passed J of his life in childhood, ^ of it in 
youth, 5 years more than ^ of it in matrimony ; he then had 
a son, whom he survived 4 years, and who reached only J the 
iffe of bis father : at what ag^ did \ie d[\^1 
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106. A well is to be stoned, of wliich the diameter is 6 
feet 6 inches, the thickness of the wall is to be 1 foot 6 
Inches, leaving the diameter of the well within the wall 3 feet 
6 inches ; if the well is 40 feet deep, how many cubic feet of 
■loBC will be required ? 

107. A surveyor measured a piece of ground in the form of 
* rectangle, and found one side to be 37 chains, and the other 
i2 chains 16 links : how many acres did it contain ? 

108. A farmer bought a piece of land for $1500, and 
•greed to pay principal and interest in 5 equal annual instal- 
ments: if the interest was 7 per cent., how much was the 
annlfal payment? 

109. A fountain has four receiving pipes. A, B, C, and D; 
A,B, and C will fill it in 6 hours; B, C, and D in 8 hours; 
C, D, and A in 10 hours; and D, A, and B in 12 hours.: it 
has also 4 discharging pipes, E, F, G, and II ; E, F, and G 
mil empty it in 6 hours ; F, G, and II in 5 hours ; G, II, 
md E in 4 hours; II, E, and F in 3 hours. Suppose the 
"ountain full of water, and all the pipes open, in what time 
voald it be emptied ? 

110. If a ball 2 inches in diameter weiglis 5 pounds, what 
nil be the diameter of another ball of the same material thai 
reighs 78.125 pounds? 

111. A gives B his bond for $5000, dated April 1st, 1861, 
ayable in ten equal annual instalments, the first payment of 
500 to be made April 1st, 1862. Afterward, A agreed to 
ike up his bond on the first day of April, 1863. He Avas to 
ay, on that day, the instalment due on the first of April, 
362, with interest at 7 per cent, the instalment due April 
it, 1863, and to be allowed compound interest, at 7 per 
nt., to be computed half-yearly, on each of the subsequent 
lyments: what sum, on the fii*st day of April, 1863, will 
ttcel the bond ? 
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MENSURATION. 
405. Mexbdration is the art or measuring, and emb 
tUe methods of dotermiuing the contents of geomctric&l 
It M divided into two parts, the Mensoratiou of Snrfaf 
tlic Mensuration of Voliimes. 




UENSDKATION OF SDEFACre. 

406 Surfaces hare length and breadth. They are mea 
by mbftDS of a square, which is called the unit of surfaix. 

A SQDAitE is the space incladed between four ] loOk. 

eqaal lines, drawn perpendicular to each other. 
Each line is called a side of the square. If 
each side be one foot, the figure is called a 
nqvare foot. 

The number of small squares that is con- 
tained in any large square, is always equal to 
the product of two of the sides of the laige 
square. As in the fignre, 3x3 = 9 square 
feet. The namber of square inches contained 
in a square foot is equal to 13 X 12 = 144. 

If the sides of a square be each fonr feet, the square wil 
contain sixteen square feet. For, in the large square there sr 
sixteen small squares, the sides of which are each one fool 
Therefore, the square whose side is four feet, contains sixt«e 
K|iiare feet. 

Triai^la. 

407- A TRiANOLB is a figure bounded by three straight lino 
Tlius, ACB is a triangle. 

The lines BA, AC, BG, are called side»; 
and the comers, 6, A, and C, are called 
angles. The side AB is the bwe. 

When a line like CD is drawn, making 
the angle CDA eqnal to the angle CDB, j 
then CD ia said to be nt ngtit &n^e« Vi 
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AB, and CD is ci^ed Uie aUUude of the triangle. Each tri- 
angie GAD or CDB is called a right-aogied triangle. The 
Bdfi BC, or the side AG, opposite the right angle, is called 
the hpothenuse. 

The area or oonterUs ef a triangle is equal to half the 
product of its base b^ its aUUude {Bk. IV., Prep. VL). 

Noxs. — All the referaooes aw to Duvies' Legendre. 

Examples. 

1. The base, AB, of a triangle is M yards, and the per- 
pendicolar, GD, 30 yards : what is 

the area f oprrahoii. 

50 

Ahaltsis. — We first multiply the 30 

biee hy the altitude, and the product 2)1500 

fa Bquare ya«b, which we divide by ^^ -^ 

2 for the area. ^ ^ 

S. In a triangolar field the base is 60 chains, and the per- 
pendicolar 12 chains : how much does it cootaiu f 

3. There is a triangular field, of which the base is 45 rods, 
and the perpendicalar 38 rods : what are its contents ? 

4. What are the contents of a triangle whose base is 75 
chains, and perpendicalar 36 chains? 

Rectangle and Parallelogram. 

408. A RECTANOLB is a foor-sided figare, 
or quadrilateral, like a square, in which the 
sides are perpendicuUr to each other, bat 
the adjacent' Bides are not eqaaL 

409. A PARALLBLooRAM is a quadrilat- 
eral which has its opposite sides equal 
and parallel, bat its angles not right 
anglcB. The line DE, perpendicalar to the 
hose, 18 caiJed the alUtade. 
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The area of a squarcy rectangle, or parallelogram^ is equal 
to the product of the base and altitude. 

Examples. 

1. What is the area of a square ficid| of which the sides 
are each 66.16 chains? 

2. What is the area of a square piece of land, of which the 
sides are 54 chains ? 

3. What is the area of a square piece of land, of which the 
sides are 15 rods each? 

4. What are the contents of a rectangular field, the length 
of which is 80 rods, and the breadth 40 rods ? 

5. What are the contents of a field 80 rods square? 

6. What are the contents of a rectangular field, 30 chains 
long and 5 chains broad? 

7. What are the contents of a field, 54 chains long and 18 
rods broad? 

8. The base of a parallelogram is 542 yards, and the per- 
pendicular height 120 feet : what is the area ? 

9. The measure of a rectangular field is 24000 square feet, 
and its length is 200 feet : what is its breadth ? 

Trapezoid. 

410. A TRAPEZOID is a quadrilateral, D, 

ABCD, having two of its opposite sides, 

AB, DC, parallel. The perpendicular, . ^ 

EF, is caUed the altitude. ^ * ^ 

The area of a trapezoid is equal to half the product of the 
Sinn of the two parallel sides by the altitude {Bk. IV., Prop, 
VII.). 

Examples. 
1. Required the area or contents of the trapezoid ABCD, 
JjavlDg given AB = G4i0^ ^e^t, DC = 428.48 feet, and 
^^ = 342.32 feet. 
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AvALTBiB. — We first find operation. 

the Bom of the parallel 643.02 + 428.48 = 1071.50 = snni 

adea, and then multiply it of parallel sides. Then, 1071.00 x 

by the altitude ; after which 342.32 = 366795.88 ; and 3jyL6j|iA8 ~ 

we dinde the product hy 183397.94 = tho area. 
2 for the area. 

2. What is the area of a trapezoid, the parallel sides of 
wiiich are 24.82 and 16.44 chains, and the perpendicular dls- 
taoco between them 10.30 chains? 

3. Required the area of a trapezoid, whose parallel sides 
are 51 feet and 37 feet 6 inches, and the perpendicular dis- 
tance between them 20 feet and 10 uichcs. 

4. Required the area of a trapezoid, whose parallel sides 
Me 41 and 24.5, and the perpendicular distance between thera 
21.5 yards. 

5. What is the area of a trapezoid, whose parallel sides are 
15 chams, and 24.5 chains, and the perpendicular height 30.80 
chains? 

6. What are the contents of a trapezoid, when the parallel 
sides are 40 and 64 chains, and the perpendicular distance be- 
tween them 52 chains? 

Circle. 

411. A Circle is a portion of a plane bounded by a curved 
line, every point of which is equally dis- 
tant from a certain point within, called 
the center 

The curved line AEBD is called the 
circumference; the point C, the center; 
the line AB, passing through the center, 

diameter; and CB, a radius. 

The circumference, AEBD, is 3.1416 
times as great as the diameter AB. Hence, if the diameter is 
1, the cucumference will be 3.1416. Therefore, if the diameter 
is know/), /he circumference is found hy multxp^ivg EA41Q 
fy /Ae diameter {Bk. Y., Prc^. XYl.y 
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Examples. 

1. The diameter of a circle is 8 : what is the circuQiference? 

OPBRATIOH. 

ANALTeia — The circmnference Is fonnd 3.1416 

by simply moltipljiDg 8.1416 by the di- 8 

^®*®'- Ans. 25.1328 

2. The diameter of a circle is 186 : what is the circnni- 
ference ? 

3. The diameter of a circle is 40 : what is the dicam- 
ftrence ? 

4. What is the drcnmfercncc of a drde whose diameter is 
57? 

412. Since the circumference of a circle is 3.1416 times tf 
^reat as the diameter, it follows, that if the circumference i» 
knoicn we may find the diameter by dividing it by 3.1416. 

Examples. 

1. What is the diameter of a circle whose circomference Is 
151.08 ? 

2. What is the diameter of a circle whose circomference Is 
23304 3888 ? 

3. What is the diameter of a circle whose drcumference is 
13T00? 

413. To find the area or contenla of a circle. 

Rule. — Multiply the square of the radius by 3.1416 (Bk 
v., Pro?) XY.). 

Examples. 

1. What is the area of a circle whose diameter is 12f 

2. What is the area of circle whose diameter is 5? 

A What is the area of a drtVe Nf\\ot^^ diameter is 14 f 
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4. How manj aqnare y&rds in a circle whoBt diameter is 3} 

5. What is the area of a circle whose diameter i« \ mile ? 

Sphor«. 
414. A SPHei.B is a. portioo of space 
bounded by a currcd aorface, all flio 
pointB of which are e(|aally distant from 
i certaJn poiat within, called the center. 
1^ line AD, passing through its center 
C, is called the diameter of the sphere, 
Md AC its radius. 

415. To find the aurface of a Ephere. 
Bole. — MuUiply the square of the diameter by 3.1416 {Bk. 
Fill., Frop. X., Cor. 1.). 

Ezamples. 
L What 18 the surface of a sphere whose diameter ia 6 ? 
a. What ia the snrface of a sphere whose diameter ia H ? 

3. Required the number of aqaare inchea in the surface of a 
sphere whose diameter ia 3 feet or 36 mches. 

4. Keqnired the area of the surface of the earth, its mean 
diameter bdng T9I8.T milea? 

MENSUEATION OF VOLUMES. 

416- A SOLID or tolokb is a portion of space haWng three" 
dimenraons: length, breadth, and 
thickness. It ia meaaured by a 
cube, called the cubic unit, or 
tinit of voltcme. 

A. C0BB is a volume having 
■ix equal faces, which are sqnares. 
If the sides of the cube be each „ j. . _ - ^^, 

one foot long, the figure ia called 
a cabic foot Bat when the Bldcs ot ftie cxfot Wt% "swi. -^TiA 
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as in the fignre, it is called a cubic yard. The base of the 
cube, which is the face on which it stands, contains 3x3=0 
square feet. Therefore, 9 cubes, of one foot each, can be 
placed on the base. If the figure were one foot high, it would 
••on tain 9 cubic feet ; if it were 2 feet high, it would coutaic 
two tiers of cubes, or 18 cubic feet; hence, the conterUs are 
equal to the product of the length, breadth, and height. 

417. To find the volume or contents of a sphere. 

Rule. — Multiply the surface by the diameter, and dirndl 

the product by 6 ; the quotient mill be the contents {Bk VIII., 

Prop, XIV., Sch, 3)- 

Examples. 

I. Wliat are the contents of a sphere whose diameter is 12? 



Analysis. — We find the sur- 
face by multiplying the square of 
the diameter by 3.1416. We 
then multiply the surface by the 
diameter, and divide the product 
by 6. 



OPIBATION. 

12* =144 
multiply by 3.1416 

surface 462.3904 

diameter 12 

6)6428.6848 



solidity 



904.7808 



2. What are the contents of a sphere whose diameter is 8! 

3. Find the contents of a sphere whose diameter is 1 6 inches. 

4. What are the contents of the earth, its mean diametei 
* being 7918.7 miles? 

6. Find the contents of a sphere whose diameter is 1.2 feet 



Prism. 

418. A Prism is a volume whose ends or bases 
are equal plane figures, and wlioso faces are par- 
allelograms. 

The sum of the sides which bound the base, is 
called the perimeter of the base ; and the sum of 
^he parallelograms wliich bound tVie pivam, va called 
^e oonvex surface. 
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419. To find the convex surface of a right prism. 

Rule.'^MtUtiply the perimeter of the base by the perpen^ 
dicular height, and the product vriU be the convex surface 
(5fe VIL, Frop. I.). 

Examples. 

). What is the convex surface of a prism whose base is 
bounded bj^fiye equal sides, each of which is 35 feet, the alti- 
tude being 52 feet ? 

2 What is the convex surface when there are eight equal 
ndes, each 15 feet in length, and the altitude is 12 feet? 

420. To find the volume or contents of a prism. 

Rule. — Multiply the area of the base by the altitude, and 
^ product wUl be the contents (Bk. VII., Prop. XIV.). 

Examples. 

1. What are the contents of a square prism, each side of 
the square which fonns the base being 16, and the altitude of 
the prism 30 feet? 

OPERATION. 

-^ALIBIS. — We first find the area of the y-^s „^^ 

''^lare which forms the base, and then raulti- oq 

ply by the altitude. ^^^ ^ 

2. What are the contents of a cube, each side of which is 
^8 inches ? 

3. How many cubic feet in a block of marble, of which 
*^c length is 3 feet 2 inches, breadth 2 feet 8 mches, and 
height or thickness 5 feet ? 

4. How many gallons of water will a cistern contain, whose 
dimensions are the same as in the last example f 

5. Required the measure of a triangular prism, whose height 
fs 20 feet, and area of the base 691. 
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Cylinder. 
A Ctundeb IB a volame generated 



by the reTolntion of a rectangle, AF, about 
EF. The line EF is called the aiiH, or 
altitade ; the drctilar surface, the convex 
surface of the cylinder ; and the circnlar 

ends, the ba»es. 

422. To find tha oonTax «iirf«c* of a 
oyllnder 

Rule —Multiply the circumference of the baae by Ihe 
allilude, and the product unll be the convex xurface {Bock 
Till., Prop. I.). 

Examples. 

1. What is the conTes surface of a cylinder, the diameter 
of whoae Imse ia 20, and the dtitade 40 f 

2. What is the convex surface of a cylinder whose altitode 
h 2S feet, and the circamference of its base 8 feet 4 inches T 

3. Find the conves surface of a cylinder, in eqn&re inches, 
the diameter of whose Kise is 15 inches, and altitude 5 feet? 

4. Wh;it is the convex sarface of a cylinder, the diameter 
of whose base is 40, and altitude 50 feet? 

423. To find the volume or content* of ■ cylinder. 

Rule. — Multiply the area of the base by the altitude: the 

product will be the conlents or tto/ume {BwA VIII., Prop. 

II.). 



1, Beqnired the contents of a cylinder of which the altitude 
is 1 1 feet, and the diameter of the 
base 16 feet. 







16' = 358 


AN4LTsre. 


-■We first find the area 


.1854 


of the base 


and (hen multiply by 


area base, 201.0624 


the alUtude: 


tlie prodnct id tlie so- 


11 


lirlity. 




S2U.6864 
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9. Wli&t are the contents or a cylinder, tbe diameter of whosu 
base ia 40, and the altitude 29 ? 

3, What are the contents of a cylinder, the diiimctcr of 
■hose base is 24, and the altitude 30 ? 

4. What are the cooteuts of a cylinder, the diameter uf 
Those base i& 33, and altitude 12 ? 

t. What are tbe coDtcnts of a cylinder, tbe dianmter of 
whose base is 25 feet, and altitude 16? 

Pyramid. 
424. A Ptrauid is a rolame bounded 
by sereral triai^ular plaoes auitcd nt 
the same point, S, called tbe vertex, and 
by a plane figure or base, ABCDK, in 
vhich they terminate. The altitude of 
the pyramid ia the tine SO, drawn per- 
pendicular to the base. 

425. To find tb« voltuae or oonlents of a pyramid. 
Rule. — Mvltiply IJw area of the base by Ike allitude, and 
divide the product by 3 {Bk. Vll., Prt^. XVIl). 

Examples. 

1. Required the contents of a pyramid, ofebation. 
the area of whose base ia 88, and the alti- 8f> 
tnde 24. _H 

AKii.T8i3.~We simply multiply the area of 3)2064 

ilie base 86, by the altitude S4, and then di- Ans. 683 
viic the product by 8. 

2. What are the contents of a pyramid, tbe area of whose 
base is 305, and the altitnde 36? 

3. What are the contents of a pyramid, the area of whose 
base is 207, and altitude 36 ? 

4. What are tbe contents of a pyramid, the area of whose 
base is 562, and altitade 30? 
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5. What are the contents of a pyramid, the area of whose 
base is 540, and altitude 32? 

6. A pyramid has a rectangular base, the sides of which are 
50 and 24 ; the altitude of the pyramid is 36 : what are iu 
contents ? 

7. A pyramid with a square base, of which each side is 15, 
has an altitude of 24 : what are its contents 1 

Cone. 

426. A Cone is a Yolume generated by 
the reYolution of a right-angled triangle 
ABC, about the side CB. The point C is 
the vertex, and the line CB is called the 
axis, or altUude, 

427. To find the volume or contents of a 
cone. 

Rule. — Multiply the area of the base by the altitude, and 
divide the product by 3 ; or, multiply the area of the 6a^ 
by one4hird of the altUude (Bk. YIIL, Prop. T.). 

Examples. 
1. Required the contents of a cone, the diameter of whoso 
base is 6, and the altitude 11. 




AxALTSis. — We first square the 
diameter, and multiply it by 
.7854, which gives the area of 
the base. We next multiply by 
the altitude, and then dinde the 
product by 3. 



OPERATION. 

6' = 36 
36 X .7854 = 28.2744 

11 



3 )311.0184 
Ans, 103.6728 



2. What are the contents of a cone, the diameter of whose 
base is 36, and the altitude 27 ? 

3. What are the contents of a cone, the diameter of whose 
base is ^5, and the altitude 27? 

4. What are the contents of a cone, whose altitude is 27 
feet, and the diameter of the \ytikse *iQ l^^Vl 
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OAUQ-INa. 

428. Cask-Oaugino is the method of finding tlie number of 
gallons which a cask contains, by measuring tho external di- 
mensions of the cask 

429. Casks are divided into four varieties, according to the 
curvature of their sides. To which of the varieties any cask 
belongs, must be judgec* of by iaspectiou. 



Ist Variety — ^least curvature. 



Sd Variety — ^least mean curvature. 



8d Variety — greatest mean curvature. 



4ih Variety — greatest curvature. 




430. The first thuig to^be done is to find the mean di- 
ameter. To do this, 

Rtile. — Divide the head diameter by the bung diameter 
and find the quotient in the first column cf the following 
table, marked Qu. Then if the bung diameter be multiplied 
by the number on the same line with it, and in the column 
answering to the pi^oper variety, the product will be the true 
mean diameter, or the diameter of a cylinder having the 
same aUitude and tJie savie conterUs wUh the qqaIz pT<y^%^d.. 
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60 


Ut Vw. 


td Var. 


MVw. 


MiVar. 


Oil 


l«V«r. 


M V«r. 


td Vw. 


«k¥«. 


8660 


8465 


7905 


7637 


76 


9270 


9227 


8881 


8827 


51 


8680 


8493 


7937 


7681 


77 


9296 


9258 


8944 


8874 


52 


8700 


8520 


7970 


7725 


78 


9324 


9290 


8967 


8923 


53 


8720 


8548 


8002 


7769 


79 


9352 


9320 


9011 


8970 


! 54 


8740 


a576 


8036 


7813 


80 


9380 


9352 


9055 


9018 


^. 55 


8760 


8605 


8070 


7858 


81 


9409 


9383 


9100 


9066 


56 


8781 


8633 


8104 


7902 


82 


9438 


9415 


9144 


9114 


57 


8802 


8662 


8140 


7947 


83 


9467 


9446 


9189 


9163 


58 


8824 


8690 


8174 


7992 


84 


9496 


9478 


9234 


9211 


59 


8846 


8720 


8210 


8037 


85 


9526 


9510 


9280 


9260 


60 


8869 


8748 


8246 


8082 


86 


9556 


9542 


9326 


9308 


61 


8892 


8777 


8282 


8128 


87 


9586 


9574 


9372 


9357 


62 


8915 


8806 


8320 


8173 


88 


9616 


9606 


9419 


9406 


63 


8938 


8835 


8357 


8220 


89 


9647 


9638 


9466 


9455 


64 


8962 


8865 


8395 


8265 


90 


9678 


9671 


9513 


9504 


65 


8986 


8894 


8433 


8311 


91 


9710 


9703 


9560 


9553 


66 


9010 


8924 


8472 


8357 


92 


9740 


9736 


9608 


9602 


67 


9034 


8954 


8511 


8404 


93 


9772 


9768 


9656 


9652 


68 


9060 


8983 


8551 


8450 


94 


9804 


9801 


9704 


9701 


69 


9084 


9013 


a590 


8497 


95 


9836 


9834 


9753 


9751 


70 


9110 


9044 


8631 


8544 


96 


9868 


9867 


9802 


9800 


71 


9136 


9074 


8672- 


8590 


97 


9901 


9900 


9851 


9850 


72 


9162 


9104 


8713 


8637 


98 


9933 


9933 


9900 


9900 


73 


9188 


9135 


8754 


8685 


99 


9966 


9966 


9950 


9950 


74 


9215 


9166 


8796 


8732 


100 


10000 


10000 


10000 


10000 


" 


9242 


9196 


8838 


8780 













Examples. 

1. Supposing the diameters to be 32 and 24, it is reqmred 
to find the mean diameter for each variety. 

Dividing 24 by 32, we obtain .75 ; which being found in 
the column of quotients, opposite thereto stand the nombcrs, 

'9?% ] "^^""^ ^^^ ^"^ °''^' \ 29 4272 1 ^""'^ ^^ correepoDd 
' 8838 I *^^P^^ ^^ ^' produce < 93*28 1 6 I "^ ™^*^ diameter 
f, ;^^g() J respectively. [ 28.*0960 J ^'^^' . 

2. The head diameter of a cask is 26 inches, and the bung 
diameter 3 feet 2 inches: what is the mean diameter, the cask 
being of the third variety ? 

3, Tlie head diameter \8 ^^ meWa, iKe bang diameter 34 
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inches : what is the mean diameter of a cask of the fourth 
nuiety ? 

431. Haying found the mean diameter, we multiply the 
square of the mean diameter by the decimal .7854, and tlie 
product by the length ; this will give the contents in cubic 
inches. Then, if we divide by 231, we have the contents in 
wine gallons (see Art. 4 T5) ; or if we divide by 282, wo have 
the contents in beer gallons (Art. 476). 

Analysis. — ^For wine measure, we opebation. 

multiply the^ length by che square of I X d^ X VA^ = 
the mean diameter, then by the deci- I x cP X .0034 
nud .7864, and divide by 281. 

I^ then, we divide the decimal .7854 by 231, the quotient car- 
ried to four places of decimals is .0034 ; and this decimal, multiplied 
by the square of the mean diameter and by the length of the 
cask, will give the contents in wine gallons. 

For similar reasons, the content is opkration. 

found in beer gallons by multiplying I x (T X "^ ^J^ =. 
together the length, the square of the ^^TT 

mean diameter, and the decimal .0028. I X (P X .0028. 

Hence, for gauging or measuring casks, 

Biole,— Multiply the length by the square of the mean di- 
ometer ; then midtiply hy Zi for vrine, and by 28 for beer 
wiea«Mre, and point off in the product four decimal places. 
The product will then express gallons, and the decimals of a 

gallon. 

1. How many wine gallons in a cask, whose bung diametci 
is 36 inches, head diameter 30 inches, and length 50 inches ; 
tlip cask being of the first variety ? 

2. How many wine, and how many beer gallons in a cask 
^hose length is 36 inches, bung diameter 35 inches, and bead 
diameter 30 inches, it being of the first variety? 

3. How many wine gallons in a cask of which the head 
diameter is 24 inches, bung diameter 36 inches, and length 3 
feet 6 inches, the cask being of the second vanet^ \ 
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OF THE MECHANICAL POWERS. 

432. There are six simple machiaes, which are called Me- 
chanical powers. They are, the Lever^ the Pulley, the Whed 
and Axle, the Inclined Plane, the Wedge, and the Screw. 

433. To understand the nature of a machine, four thuigs 
must be considered. 

Ist. The power or force which acts. This consist-s in the 
efforts of men or horses, of weights, springs, steam, &c : 

2d. The resistance which is to be overcome by the power. 
This generally h a weight to be moved : 

3d. The center of motion, called a fulcrum or prop. Tiie 
prop or fulcrum is the point about which all the parts of the 
machine move : 

4th. The respective velocities of the power and resistance 

434. A machine is said to be in equilibrium when the re- 
sistance exactly balances the power ; in which case all the 
parts of the machine are at rest, or in uniform motion, and in 
the same direction. 

I«€ver. 

435. The Lever is a bar of wood or metal, which moves 
around the fulcrum. There are three kinds of levers. 



1st. When the fulcrum is 
between the weight and the 
power ; 




2d. When the weight is 
between the power and the 
fulcrum: 
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3a When the power is 
between the fulenun and the 
weight : ^ 

The perpendicular distance 
firom the fulcmm to the di- 
lections of the weight and power, are called the arvis of 
the lever. 

436. An eqoilibrinm is produced in all the levers, when the 
weight, mnltiplied by its distance from the folcram, is equal to 
the power multiplied by its distance from the fulcrum. That is, 

Rule. — ITie weight is to the power, as the distance from 
ike power to the fulcrum^ is to the distance from the loeighl 
to the fulcrum. 

Examples. 

1. In a lever of the first kind, the fulcrum is placed at the 
loiddle point : what power will be necessary to balance a 
weight of 40 pounds ? 

2. In a lever of the second kind, the weight is placed at 
the middle point : what power will be necessary to sustain a 
weight of 60 lb. ? 

3. In a lever of the third kind, the power is placed at the 
Diiddle point : what power will be necessary to sustain a 
weight of 26 lb. ? 

4. A lever of the first kind is 8 feet long, and a weight of 
60 lb. is at a distance of 2 feet from the fulcrum: what power 
Will be necessary to balance it ? 

5. In a lever of the first kind, that is 6 feet long, a weight 
of 200 lb. is placed at 1 foot from the fulcrum : what powei 
will balance it? 

6. In a lever of the first kind, like the common steelyard, 

the distance from the weight to the fulcrum is one inch ; at 

what distance from the fulcmm must tiie ipo\aft ol V'^. ^^ 

17 



^ 
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placed, to balance a weight of lib? A weight of H\kl 
Of 2 lb. ? Of 4 lb. ? 

7. In a lever of the third kind, the distance from the fhl* ^ 
cram to the power is 5 feet, and from the fulcmm to the 
weight 8 feet : what power is necessary to sustain a weight or 
401b.? j 

8. In a lever of the third kind, the distance from the fill' 
crum to the weight is 1 2 feet, and to the power 8 feet : what 
power will be necessary to sustain a weight of 1001b.? 

437. Remarks. — In determining the equilibrium of the lever, 
we have not considered its weight. In levers of the first kiikl, 
the weight of the lever generally adds to the power, but in 
the second and third kinds, the weight goes to diminish the 
effect of the power. 

In the previous examples, we have stated the circumstaDC«6 
under which the power will exactly sustain the weight l^ 
order that the power may overcome the resistance, it must ot 
course be somewhat increased. The lever is a very importaa* 
mechanical power, being much used, and entering, indeed, int^ 
most other machines. 

Of the Pulley. 

438. The puu.ey is a wheel, having a 
groove cut in its circumference, for the 
purpose of receiving a cord which passes 
over it. When motion is imparted to the 
cord, the pulley turns around its axis, which 
is generally supported by being attached 
to a beam above. 

439. Pulleys are divided into two kmds, fixed pulleys and 
movable pulleys. When the pulley is fixed, it does not increase 
the power which is applied to raise the weight, bat merely 

'Tbanges the direction in wluc\v \t Qi^\a 








MECHANICAL POWERS. 

440- A movable pulley gives a mechanical advantage, 
in the movable pulley, the hand which sus- 
tdns the cask aetaally supports but one- 
half of the weight of it ; the other half is 
Eupported by the hook to which the other 
Ok! of the cord is attached. 

441. If we have several movable pal- 
leys, the advantage gained is still greater, 
Mil a very heavy weight may be raised by 
i small power. A longer time, however, 
vill be required, than with the single pnlley. 
It is, indeed, & geucrul principle in ma- 
chines, that what is gained in power, is 
fosf tn lime; and this is true for all ma- 
chines. There is. also an actual loss of 

power, viz., the resistance of the machine 

to motion, arising from the Tubbing of the 

ports agajnst each other, which is called 

VOafrUAvm of the macliine. This varies in 

tihe dUferent maehineB, but must always be 

allowed for, in calculating the power neces- 
sary to do a pven work. It would be 

wrong, however, to suppose that the loss 

was equivalent to the gain, and that no 

advantage is derived from the mechanical 

powers. We are unable to ailment our 

strengtb, but by the aid of science we so 

divide the resistance, that by a continued 

exertion ol power, we accomplish that 

ahirh it would be impossible to effect by a single effort. 

If, in attaining this result, we sacrifice time, we cannot but 
see that it is most advantageously exchanged for power. 

442. It is plain, that in the movable pulley, all the parts of 
Sie cord will be eqna/Iy stretched •, aiid \ie^««, ^adi I'aA ti»* 
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Ding iVom pnllejr to pulley, will bear an equal part of &e 
weight ; couseqaeotlj, 

Rule. — I^e power mil alvtaya be equai to the vmght 
divided by the number of cords which reach from pulley lo 
puBey. 

examples. 

1, In a single immoTable pnlley, what power will Bupport s 
weight of 60 lb. r 

2. Id a siugle movable pulley, what power will anpport > 
weight of 80 lb. f 

8. Id two movable palleys, with 4 cords (see last fig.], wl»l 
power will support a weight of 100 lb. f 



Winch, or Whsel and Axle. 



443. This machine ia com- 
posed of a wheel or craok, 
firmly attached to a cylin- 
drical &2le. The axle is 
supported at its ends by 
two pivots, which are of 
less diameter titan the axle 
around which the rope is 
coiled, and which turu freely 
about the points of support. 
Id order to balance the 
we^ht, we most have. 



Rule. — The power to the weight, as the Todivs o/" fi 
axle, lo the length of the crank, or Tvdiiis cf the uA«e/. 

Bzamples. 
1, What must be the length of a crank or radios of 
wheel. Id order that a power of 40 lb. may balance a VNgI 
of 9001b. enspended from an axie o^ 6 ■Y[ni\\e& Ta&sa,^ 
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2. What must be the diameter of an axle, that a power of 
1001b., applied at the circumference of a wheel of 6 feet 
diameter, may balance 400 lb. ? 

Inclined Plane 

444. The inclined plane is nothing more than a slope or 
eclivity, which is used for the purpose of raising weights. It 
is not difl&cult to see that a weight can be forced up an in- 
clined plane, more easily than it can be raised in a vertical 
line. But in this, as in the other machines, the advantage is 
obtained by a partial loss of power. 

Thus, if a weight W, 
be supported on the in- 
clined plane ABC, by a 
cord passing over a pulley 
at P, and- the cord from 
the pulley to the weight be parallel to the length of the 
plane AB, the power P will balance the weight W., when 

P : W : : height BC : length AB. 

It \b evident that the power ought to be less than the 
height, since a part of the weight is supported by the plane : 
hence, 

Rule. — The potoer is to the weighty as the height of the 
plane is to its length. 

Examples. 

1. The length of a plane is 30 feet, and its height 6 feet : 
*hat power will be necessary to balance a weight of 2001b. f 

2. The height of a plane is 10 feet, and the length 20 feet: 
irhat weight will a power of 501b. support? 

3. The height of a plane is 15 feet, and length 45 feet : 
what power wiJJ sustain a weight of 180 Vb.^ 
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The Wedg*. 

446. The wedge is compuRed of two inclined planes, anited 
together along their bases, and fonn 
ing a solid ACB. It is used to 
cleave masses of wood or stone. The 
resistance which it overcomes is the 
attraction of cohesion of the bodj 
which it is employed to separate 
The wedge acts, princiimlly, by being 
strack with a hammer, or mallet, on 
its head, and very little effect can be produced with it, bj 
mere prcssnre. 

All cutting instroments are conatracted on the princijde of 
the inclined plane or wedge. Such as have bat one slopiig 
edge, like the chisel, may be referred to the inclined plane ; Bvd 
duch as have two, like the ax and the knife, to tha wedge. 

Rule. — Half the thickness of the head cf the wedge, « Ki 
the length of one of Us sides, as the potoer which acts agmtt 
its head to the effect produced at its side. 

Examples. 

1. If the head of a wedge is 4 inches thick, and the length 
of one of its sides 12 inches, what will measure the effect of 
a force denoted by 96 pounds? 

2, If the head of a wedge is 6 laches thick, the length of 
the side 21 inches, and the force applied measures 250 poaniU, 
what will be the measure of the effect? 

8. If the head of a wedge is 9 inches, and the length cf 
the side 2 feet, what will be the effect of a blow denoted bj 
200 pounds? 

4. If the head of a wedge is 10 inches, and the length of 
lluj side 30 inches, what will measure the effect of a Uow 
denoted hy 500 ? 




M8CHANICAL FOWBRA. S91 

Tlie Screw. 

446. The screw is composed of two parts — the screw, S, and 
the nut, N. 

The screw, S, is a cylinder 
with a spiral projection winding 
around it. The nut, N, is per- 
forated to admit the screw, and 
within it is a grove into which 
tlie thread of the screw fits 
closely. 

The handle, D, which projects 
from the nut, is a lever which 
nrorks the nut upon the screw. 

The power of the screw depends on the distance between the 
threads. The closer the threads of the screw, the greater will 
be the power ; but then the number of revolutions made by 
the handle, D, will also be proportionably increased: so that 
we return to the general principle — what is gained in power is 
lost in time. The power of the screw may also be increased 
by lengthening the lever, D, attached to the nut. 

The screw is used for compression, and to raise heavy 
we^hts. It is used in cider and wine presses, in coining, and 
for a variety of other purposes. 

Rule. — As the distance between the threads of a screw^ is 
to tJie circurn/erence cf the circle described by the power^ so 
is the power employed to the weigJU raised. 

Examples. 

1. If the distance between the threads of a screw is half an 
Inch, and the circumference described by the handle 15 feet, 
what weight can be raised by a power denoted by 720 pounds ? 

2. If the threads of a screw are one-third of an inch apart, 
and the handle is 12 feet long, what power must be applied 
to snstatn 2 tons? 
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3. What force applied to the handle of a screw 10 feel 
long, with threads one inch apart, working on a wedge whose 
head is 5 inches, and length of side 30 inches, will produce an 
effect measured by 100001b.? 

4. If a power of 300 poonds applied at the end of a lever 
16 feet long will sustain a weight of 282T441b., what is the 
distance between the threads of the screw ? 



QUESTIONS IN NATUKAL PHILOSOrHY. 
UNIFORM MOTION. 

447? If a moving body passes over equal spaces in eqna 
portions of time, it is said to move with uniform motion, or 
uniformly. 

448. The velocity of a moving body is measured by the 
space passed over in a second of tune. 

449. l%e space passed over in any time is equal to the pro- 
duct of the velocity multiplied by the number of seconds in 
the time. 

If we denote the velocity by Y, the space passed over by 
S, and the time by T, we have 

S = V X T. 

LAWS OF FALLING BODIES. 

460. A body falling vertically downward in a vacuum, falls 
through 16^ ft. during the first second after leaving its place 
of rest, 48^ ft. during the second second, 80^ ft. the third 
second, and so on : the spaces forming an arithmetical pro- 
gression of which the common difference is 32J ft., or double the 
space fallen through during the first second. This number is 
called the measure of the force of gravity, and is denoted by g. 

451. It IS seen from the above, that the velocity of a bodj 
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U continuall} increasing. If H denote the height fallen 
throagh, T, the time, V, the velocity acquired, and ^, the 
force of gravity, the following formulas have been fonnd to 
express the relations between these quantities : 

Y = y X T . . . (1) 
V* = 2^ X n . . (2). 

H = iV X T . . . (3). 

R =ig xT . . (4). 

From which we see, 

Ist. UuU the velocity acquired at the end of any time^ is 
«^ to the force of gravity (32^) multiplied by the time, 

2d. That the square of the velocity is equal to twice the 
force of gravity multiplied by the height ; or, the velocity is 
equal to the square root of that quantity, 

3d. ITiai the space fallen through is equal to one-half the 
velocity multiplied by the time. 

4th. That the space fallen through is equal to one-half the 
force of gravity multiplied by the square of the time. 

462. If a body is thrown vertically upward in a vacuum, 
its motion will be continually retarded by the action of gravi- 
tation. It will finally reach the highest point of its ascent, 
and then begin to descend. The height to which it will rise 
may be foand by the second formula in the preceding para- 
graph, when the velocity with which it is projected upward la 
known ; for the times of ascent and descent will be equal. 

453. The above laws are only approximately true for bodies 
falling through the air, in consequence of its resistance. We 
may measure the depths of wells or mines, and the heights of 
elevatecl objects approximately, by using dense bodies, as leaden 
bullets or stones, which present small surfaces to the air. 

Examples. 
1. A body has been falling 12 seconds : what space did it 
describe in the last second, and what in ttie 'wYvcAa Xahi'^X 

17* 
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2. A body has been falling 15 seconds : find the space | li 
described and the Telocity acquired. 

3. How far must a body fall to acquire a velocity of 120 
feet ? l 

4. How many seconds will it take a body to fall through a | ,^^ 
space of 100 feet? 

5 Find the space through which a heavy body falls in W I '»^ 
seconds, and the velocity acquu*ed. »* 

6. How far must a body fall to acquure a velocity of lOOO 
feet? 

7. A stone is dropped into a well, and strikes the water ifl 
3.2 seconds : what is the depth of the well ? 

8. A stone is dropped from the top of a bridge, and strikes 
the water in 2.5 seconds : what is the height of the bridge? 

9. A body is thrown vertically upward with a velocity of 
160 feet : what height will it reach, and what will be the 
time of ascent? 

10. An arrow shot perpendicularly upward, returned again 
m 10 seconds. Required the velocitv with which it was shot, 
and the height to which it rose. 

11. A ball is let fall from the top of a steeple, and reaches 
the ground in three seconds and a half: what is the height of 
the steeple ? 

12. What time will be necessary for a body falling freely, 
to acquire a velocity of 2500 feet per second? 

13 If a ball be thrown vertically upward with a velocity of 
350 feet per second, how far will it ascend, and what will be 
the time of ascent and descent? 

14. How long must a body fall freely to acquire a velocity 
of 3040 feet per second ? 

15. If a body falls freely in a vacuum, what will be its 
velocity after 46 seconds oi f«XV^ 
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16. DariBg how many seconds most a body fall in a vacnam 
to acquire a velocity of 1970 feet, which is that of a cannon- 
ball? 

17. What time is required for a body to fall in a vacuum, 
from an elevation of 3280 feet? 

18. From what height must a body fall to acquire a ve- 
locity of 984 feet ? 

19. A rocket is projected vertically upward with a velocity 
of 386 feet : after what time will it begin to fall, and to 
vliat height will it rise? 

SPECIFIC GRAvrrv. 

454. The specific gravtty of a body is the weight ot a 
onit of volume compared vdth the weight of a unit of the 
standard. Distilled rain-water is the standard for measuring the 
fpcdfic gravity of bodies. Thus, I cubic foot of distilled rain- 
water weighs 1000 ounces avoirdupois. If a piece of stone, of 
the same volume^ wei^s 2500 ounces, its specific gravity is 
2.5 ; that is, the stone is 2.5 times as heavy as water. 

If, then, we denote the standard by I, the specific gravity 
of ail other bodies will be eiqpressed in terms of this standard ; 
and if we multiply the number denoting the specific gravity of 
any body by 1000, the product will be the weight in ounces 
of 1 cubic foot of that body. 

If any body be weighed in air and then in water, it will 
weigh less in water than in air. The difference of the weights 
will be equal to the sustaining force of the water, which is 
found to be equal to the weight of an equal volume of water : 
hence, 

Rule. — ^ we know or can find the weight of a body in 
air and in ioatery the difference of these weights will he equal 
to that of an equal volume of water; and the weight of the 
body in air divided by this difference will be the meastire of 
the specific gravity qf the body^ com'gasred wilh iooLer <ul c 
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Table 

Of 8FBCITI0 ORATITIBfl— WATIB, 1. 



mutm or moaim. 


■PMl O&AT. 


VAinB Of BomM. 


VML aBA^« 


METALS. 

Platinuni 


21.00C 

19.500 

13.500 

11.350 

10.51 

8.800 

8.758 

8.000 

7.800 

7.500 

7.291 

7.215 

8.10 
3.10 
3.00 
3.00 
2.93 
2.93 
2.75 
2.72 
2.69 
2.66 
2.62 
2.60 


Parphyry 


2.60 
2.50 
1.86 


Sandstone 

Brick 


Gold 

Quicksilver 


WOODS. 

Oak, fresh felled 

White Willow 

Box 




Lead 

Silver 


1.049 

0.9859 

0.9822 

0.9476 

0.9452 

0.9206 

0.9121 

0.9036 

0.9036 


CoDDer 


Bronze^ 


Srass 


Elm 


Steel 


Horbeam 


Iron ............... 


Larch 


Tin 


Pine 


Zinc 


Maple 


BUILDING STONES. 
Hornblende 


Ash 


Birch 


0.9012 


Fir 


0.8941 


Horse-chestnut 

SOLID BODIES. 

Common earth 

Moist sand 


0.8614 

1.480 
2i)50 
2.150 
2.542 
0.926 
1.842 
0.942 


Basalt 




Svenite 


Dolerite 


Qneiss 




Clay 


liimeBtone 


>^*.«»j ............... 

Flint 


Plionolite 


Ice 


Granite 


Lime 


Stone for building . . . 
Trachvte 


TaUow 


Wax 


0.969 







By inspectmg this Table, we see the weight of each body 
compared with an equal volume of water. Thus, platinum is 21 
times as heavy as water ; gold, 19 times as heavy ; iron, tj 
times as heavy, &c. 

Examples illustrating Specific O-ravity. 

1. A piece of copper weighs 93 grains in air, and 82^ grdins 
in water : what is its specific gi'avity ? 

2. How many cubic feet are there in 2240 pounds of dry 
oak, of which the specific gravity is .925, a cubic foot of 
undard water weighing 1000 owuc^l 
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3. A piece of pumice-stone weighs in air 50 ounces, and 
when it is connected with a piece of copper which weighs 390 
ounces in air, and 345 ounces in water, the compound weighs 
344 ounces in water : what is the specific gravity of the 

stone? 

4. A right prism of ice, the length of whose base is 20.45 
yards, breadth 15.75 yards, and height 10.5 yards, floats on 
the sea; the specific gravity of the ice is .930, and that of the 
sea-water 1.026 : what is the height of the prism above the 
surface of the water? 

5. A vessel in a dock was found to displace 6043 cubic 
feet of water : what was the weight of tlie vessel, each cubic 
foot of the water weighing 63 pounds ? 

6. A piece of glass Vas found to weigh in the air 33 
ounces, and in the watef 21 onnces : what was its specific 
gravity ? 

7. A piece of zinc weighed in the air 17 pounds, and lost 
when weighed in water 2.35 ponnds : what was its specific 
gravity ? 

8. If a piece of glass weighed in water loses 318 ounces of 
its weight, and weighed in alcohol loses 250 ounces, what is 
the specific gravity of the alcohol? 

9. A flask filled with distilled water weighed 14 ounces , 
filled with brandy, it weighed 13.25 ounces ; the flask itself 
weighed 8 ounces : what was the specific gravity of the 
brandy ? 

10. What is the weight of a cubic foot of statuary marble, 
of which the specific gravity is 2.837, the cubic foot of water 
weighing 1000 ounces? 

11. A jar containing air weighed 24 ounces 33 grains ; the 
air was then excluded, and the jar weighed 24 ounces ; the 
jar being then filled with oxygen gas, weighed 24 ounces 36.4 
grains: what was the ^specific gravity of t.\i'ft ox^^^ixv^ ^\sr. ^'^ 
being taken as the standard? 
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mariottk's law. 



455 This law, which relates to air and all other gases, 
steam and all other vapors, was discovered by the Abbe 
Mariottc, a French philosopher, who died in 1684. It will be 
easily understood from a particular example. 

Suppose an upright cylindrical vessel in a vacuum contains a 
gas which is confined in the vessel by a piston at the upper 
end. Suppose the gas or vapor fills the whole vessel, and the 
piston is loaded with a weight of 5 pounds. If now, the 
piston be loaded with a weight of 10 pounds, the gas will be 
compressed and occupy only half its former space. If the 
weight be increased to 15 pounds, the gas will have only one- 
thii'd of its original volume, and so on. At the same time, 
the density of the gas or vapor will be doubled, made three 
times as great, and so on. The Ikw, therefore, may be thus 
stated : 

Rule.-^jTAe temperature remaining the same^ the volume 
of a gas or vapor is inversely proportional to the pressure 
which it sustains. Also, the density of a gas or vapor is di* 
rectly proportional to the pressure. 

Examples. 

1. A vase contains 4.3 quarts of air, the pressure being 10 
pounds : what will be the volume of the air when the pressure 
is 12.3 pounds, the temperature remaining the same? 

2. Under a pressure of 15 pounds to the square inch, a 
certam quantity of gas occupies a volume of 20 quarts : what 
pressure must be applied to reduce the volume to 8 quarts? 

3. A quart of air weighs 2.6 grains under a pressure of 15 
pounds: what will be the weight of a quart, if the pressure 
be reduced to 14.2 pounds ? 

4. The pressure upon the steam contained in a cylinder \^ 
increased from 25 pounds upon the square inch to 41 pounds: 

what part of the original vo\v\me ^'^ \j^ wcw^x^I 
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DIFFERENT KINDS OF UNITS. 

I. ABSTRACT UNITS. 

456. The abstract unit 1 is the base of all numbers, and is 
called a unit of the first order. The unit 1 ten, is a unit of 
the second order ; the unit 1 hundred, is a unit of the third 
order ; and so for units of the higher orders. These are ab- 
stract numbers formed from the unit 1, according to the scale 
of tens. All abstract integral numbers are collections of the 
unit one. 

IL UNITS OP CURRENCY. 

457. In all civilized and commercial countries, great care is 
taken to fix a standard value for money, which standard is 
called the Unit of Currency, 

In the United States, the unit of currency is 1 dollar ; in 

' Great Britain it is 1 pound sterling, equal to $4.84 ; in France 

it is 1 franc, equal to ISy®^ cents nearly. All sums of money 

are expressed in the unit of currency, or in units derired 

from the unit of currency, and havmg fixed proportions to it. 

ni. UNITS OF LENGTH. 

468. One of the most important units of measure is that 
for distances, or for the measurement of length. A practical 
want has ever been felt of some fixed and invariable stand- 
ard, with which all distances may be compared ; such fixed 
standard has been sought for in nature. 

There are two natural standards, either of which affords this 
d<)8ired natural element. Upon one of them, the English have 
founded their system of measures, from which ours is takeir 
nnd npon the other, the French \iave \i«a^ >i)wekX «^' 
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These two systems, being the only ones of unportaLcc, will be 
alone considered. 

' First. — The English system of measures, to which ours con- 
forms, is based upon the law of nature, that the force of 
gravity is constant at the same point of the earth^s surface 
and consequently, that the length of a pendulum which oscil- 
lates a certain number of times in a given period, is also con 
stant. Had this unit been known before the adoption and use 
of a system of measm'es, it would have formed the natural 
unit for divisior and been the natural base of the system of 
linear measure. Bnt the foot and inch had long been used as 
units of linear measure ; and hence, the length of the pendu- 
lum, the new and invariable standard, was expressed in terms 
of the known units, and found to be equal to 39.1393 inches. 
The new unit was therefore declared invariable — to contain 
39.1393 equal parts, each of which was called an inch; 12 of 
these parts were declared by act of Parliament to be a stand- 
ard footf and 36 of them an Imperial yard. The Imperial 
yard and the standard foot are marked upon a brass bar, at 
the temperature of 62^°, and these are the linear measures 
from which ours are taken. The comparison has been made 
by means of a brass scale 82 inches long, manufe,ctured by 
Troughton, in London, and now in the possession of the 
Treasury Department. 

Second. — The French system of measures is founded upon 
the principle of the invariability of the length of an arc of 
the same meridian between two fixed points. By a very 
mmute survey of the length of an arc of the meridian frcm 
Dunkirk to Barcelona, the length of a quadrant of the me- 
ridian was computed, and it has beeri decreed by the French 
law that the ten-millionth part of this length shall be regarded 
as a standard French m,Hre, and from this, by multiplication 
and division, the entire system of linear measures has been 
*vtabli8bed. 
On comparing the two scales xerj a^cv3Li^\.^l, \\. \ias. V^^w 
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found that the French m^tre is equal to 39.370T9 English 
inches— differing somewhat from the English yard. This rela* 
tion enables us to convert all measures in either system into 
the corresponding measures of the other. 

IV. UNITS OF SURFACE 

459. The linear unit having been established, the most con- 
venient UNIT OF SURFACE is the area of a square, one of whose 
sides ig the unit of length. Thus, the units of surface in com- 
mon use, are — 

A square inch = a square on 1 inch. 

A square foot = a square on 1 foot. 

A square yard = a square on 1 yard. 

A square rod = a square on 1 rod. 

V. UNITS OF VOLUME. 

460. The UNrr of volume, for the measurement o/ solids, is 
taken equal to the volume of a cube one of whose edges is 
equal to the linear unit. The units of volume in common use 
are — 

A cubic inch = a cube whose edge is 1 inch ; 

A cubic foot = a cube whose edge is 1 foot = 1128 cubic in. 

A cubic yard = a cube whose edge is 1 yard = 27 cubic feet. 
A perch of stone = 24f cubic feet ; 

or a block of stone 1 rood long, 1 foot thick, and 1 ^ ft. wide. 

The standard unit of volume for the measurement of liquids 
is the wine gallon, which contains 231 cubic inches. 

The standard unit of dry measure is the Winchester bushel, 
which contains 2150.4 cubic inches, nearly. 

VI. UNITS OF WEIGHT. 

461. Having fixed an invatiable unit of length, we passed 
easily to an invariable unit of surface, and then, to an invari- 
able unit of volume. We wish now to define an invariable 
unit of weight. 
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It has been foond that distilled rain-water is the most In- 
rariablc snbetance ; hence, this has been adopted as the standard. 

We have two units of weight, the ayoirdapois poond, and 
the pound troy. 

The standard avoirdupois pound is the weight of 21.101554 
cubic inches of distilled water. 

The standard Troy pound is the weight of 22.194422 cubic 
inches. This standard is at present kept in the United States 
Miut at Philadelphia, and is the standard unH of weight, 

Vn. UNITS OF TDiK 

462. Time can only be measured by motion. The diurnal 
revolution of the earth affords the only invariable motion ; 
hence, the time in which it revolves once on its axis, is the 
natural unit, and is called a day. From the day, by multipli- 
cation, we form the weeks, months, and years ; and by division, 
tlic hours^ minutes, and seconds. 

VIII. UNITS OF CIRCULAR OR ANGULAR MEASURE. 

463. This measure is used for the measurement of angles, 
and tlic natural unit is the right angle. But this is not the 
most convenient unit. The unit chiefly used is the 360 part 
of the circumference of a circle, called a degree, which is di- 
vided into 60 equal parts, called minutes^ and these again into 
60 equal parts, called seconds. 

Remarks. 

464. It is seen that all the units, determined by the perm.- 
duhim, depend on time as the ultimate base ; that is, tlm.^3 
length of a pendulum which will vibrate seconds determines a3J 
the units of measure and weight. 

Now, time is measured by motion, and the motion of tl»_«3 
earth ou its axis is the only invariable motion. Hence, w^^ 
refer to this to fix the unit of time, on which the unit (^^ 
^ifogth depends^ and from whieli all the other units are denvecJ 
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No class of pupils can rightly and clearly apprehend the 
nature of numbers and the operations performed upon them, 
without distinct and fixed notions of the units : hence, every 
teacher should labor to point out their absolute and relative 
values : this can only be done by means of sensible objects. 

E^ery school-room, therefore, should be provided with a 
complete set of all the denominate units. The inch, the foot, 
the yard, the rod, should be accurately marked off on a con- 
spicuous part of the room, together with the principal units of 
surface, the squre inch, square foot, square yard, &c. 

The units of volume should also be exhibited. The cubic 
irich and the cubic foot will serve as illustrations for one class 
of the units of volume ; and the pint, quart, gallon, and 
bushel, should be exhibited to illustrate the others. 

The unit of weight should also be seen and handled. A 
child even can apprehend what is meant by an ounce or a 
pound, when he takes one of these weights in his hand ; and 
mature years can acquire the idea in no other way. 

Let, therefore, every school-room be furnished with a com- 
plete set of models to illustrate and explain the absoltUe and 
relative values of the different units. 

I. ABSTRACT NUMBERS. 
465. An Abstract Number is one whose unit is not named. 

Table. 

10 Units make 1 Ten. 

10 Tens 1 Hundred. 

10 Hundred 1 Thousand 

10 riiousand .... . 1 Ten-thousano. 

&c, &c 

Table Reversed. 

Ten. Unite. 

Hand. 1 = 10. 

Thous. 1 = 10 = 100. 

ta4boii^ 1 = 10 = 100 = 1000. 

1 = 10 = 100 = 1000 - 10000. 
ScALB. — Uniform — nni ts, 1 0. 
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n. CURRENCY. 

I. UNITED STATES MONET. 

466. United States Money is the currency established by 
Congress, a. d. 1786. The names or denominations of its 
units are. Eagles, Dollars, Dimes, Cents, and Mills. 

The coins of the United States are of gold, silver, copper, 
and nickel, and are of the following denominations : 

1. Gold : Double-eagle, eagle, half-eagle, three-dollars, quar 
ter-eagle, dollar. 

2. Silver : Dollar, half-dollar, quarter-dollar, dime, half-dime, 
and three-cent piece. 

3. Copper : Cent. 

4. Nickel : Cent. 

Table. 

10 Mills .... make 1 Cent, .... marked et. 

10 Cents 1 Dime, d. 

10 Dimes 1 Dollar, $. 

10 Dollars 1 Eagle, E. 

20 Dollars 1 Double Eagle. , . 2 B 







Table Reversed. 










et 




m. 






d. 1 


— ' 


10. 




t 


1 = 10 


— 


100. 


E. 


1 : 


= 10 = 100 


— 


1000. 


1 = 


= 10 


100 = 1000 


= 


10000. 



Scale. — Uniform — units, 10. 

In all the States the shUUng is reckoned at 12 pence, the 
pound at 20 shillings, and the dollar at 100 cents. 

The following table shows the number of shillings in a dol- 
lar, the value of £1 m dollars, and the value of II in thr 
traction of a pound : 



I Is. 6d. - £1 = |2f , and $1 = £|. 
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In English currency, 4s. 6d. - £1 = $4.84, and $1 tc £j\^, 

"'^™M:m^:i«^ •«=«». "^•■=^- 

In New York, Ohio,) ^ ^, a^, , a^ ,.* 

.^. , . ' ' ^ 8s. - jei = 121. and $1 = £1. 

Micliigan, ) da 

North Carolma, 10s. 

In N. J., Pa., Del, 

Md., 

In S. Carolina & Ga., 4s. 8d. - £1 = $4f , and II = £^. 

In Canada and Nova ) , ^, a. , ^, ^, 

g ^^.^ j- 6s. - £1 = $4, and $1 = £i. 

Notes. — ^The present standard or degree of purity of the coins wai 
fixed by Act of Congress in 1837. It is this: 

1. Nine hundred equal parts of pure gold, are mixed with 100 
parts of alloy, of copper, and silver, (of which not more than one-half 
most be silver) thus forming 1000 parts, e(jual to each other in 
weight. The silver coins contain 900 parts of pure silver, and 100 
parts of pure copper. The copper coins are of pure copper. The 
nickel cent is 88 parts copper and 12 nickel. 

2. The eagle contains 258 grains of standard gold, and the other 
gold coins in the same proportion. The dollar contains 412^ grains 
of standard silver, and the others in the same proportion. The cent, 
168 grains of pure copper. 

3. If a given quantity of gold or silver be divided into 24 equal 
parts, each part is called a carat. If any number of carats be mixed 
with so many equal carats of a less valuable metal, that there be 24 
carats in the mixture, then the compound is said to be as many 
carats fine as it contains carau of the more precious metal, and tc 
ecmtain as much alloy as it contains carats of the baser. 

4. Although the currency of the United States is in dollars, cents 
and mills, yet in some of the States the old currency of pouods 
shllUngB, and pence, is still nominally preserved. 

n. ENGLISH MONEY. 

467. The units or denominations of EngU«^\\ moiiikfi^ 
gaineas, pomids, sbillings, pencQ and farlYun^. 
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Table. 

4 &rthing8, marked faT,^ make 1 penny, markod dL 

12 pence, 1 shilling, ** & 

2C shillings, 1 poxmd, or sovereign, iS. 

21 shillings, 1 guinea. 





Table Reversed. 






d. 


Ikr, 




1 = 


4. 


£ 


1 = 12 = 


48. 


1 = 


= 20 = 240 = 


960. 



Notes. — 1. The primary unit in English money is 1 farthing. 
The nnits of the scale, in passing from fiirthings to x)ence, are 4; in 
pa^ping from pence to shillings, the onita of the scale are 12 ; in pass- 
ing from sliillings to pounds, they are 20. 

2. Farthings are generally expressed in fractions of a penny. Thus, 
Ifiir. = ^d. ; 2far. = id. ; 3far. = |d. 

3. The standard of the gold coin is 22 parts of pure gold and 2 
parts of copper. 

The standard of silver coin is 37 parte of pure silver, and 8 parts 
of copper. 

A pound of gold is worth 14.2878 times as much as a pound of 
silver. In copper coin, 24 pence make 1 pound avoirdupois. 

By reading the second table from left to right, we can see the 
value of any unit expressed in each of the lower denominations^ 
Thus, Id. = 4 far. ; Is. = 12d. = 48 far. £1 = 20s. = 240d. = 960 far 



TABLE OF LEGAL VALUES OF FOREIGN COINS. 



Franc of France and Belgium. . 

Florin of the Netherlands 

Guilder of do 

Li vre Tournois of France 

iMiJrea of Portugal 

"Milrea of Madeira 

Milrea of the Azores 

Marc Banco of Hamburg , 

Pound Sterling of Great Britain 

Pagoda of India 

Real Yellon of Spain 

Ee&l Plate of do 

Rupee Company 



et. 






18-,«, 




40 




40 




184 


1 


12 


1 


00 




S3| 




35 


4 


84 


1 


84 




05 




10 




441 



VALUE OF COINS. 
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Rupee of British India 

Rix Dollar of Denmark 

Kix Dollar of Prussia 

Rix Dollar of Bremen 

Rouble, silver, of Russia. 

Tale of China 

Dollar of Sweden and Norway 

.Specie Dollar of Denmark 

Dollar of Prussia and Northern States of Germany... 

Florin of Southern States of Germany. 

Florin of Austria and City of Augsburg 

Lira of the Lombardo- Venetian Kingdom 

Lira of Tuscany 

Lira of Sardinia w 

Ducat of Naples 

Ounce of Sicily 

Pound of Nova Scotia, New Brunswick, Newfound 
land, and Canada 



1 
1 
1 



2 
4 



44| 
00 

m 

75 

48 

00 

05 

69 

40 

48J 

16 

16 

18,^ 

80 

40 

04 



n 



TABLE OF FOREIGN COINS OF USAGE VALUES. 



Berlin Rix Dollar 

Current marc 

Crown of Tuscany . . , 
Elberfeiat Rix Dollar 
Florin of Saxony 

Bohemia. . . . 

Elberfeldt. . . 

Prussia 

Trieste 

Nuremburg . 

Frankfort. . . 

BacdL 



« 



« 



tf 



«* 



M 



«( 



•< 



1 



St Gaul 

Creveld 

Floremoe Livre 

Genoa do 

Geneva do .... 

Jamaica Pound I 6 

Leghorn Dollar 

Tieghom Livre (6§ to the dollar) 

liivre of Catalonia 

Nenfdiatel Livre 

Pesza of ] jeghom 

Blieniah Rix Dollar 

Swiss Livre 

Scuda of Malta 

Turkish Piastre 



ct, 

m 

28 

05 

69| 

48 

48 

40 

22| 

48 

40 

40 

41 

40|% 

40 

15 

18» 

21 

00 

00 

15H 

581 

26i 

00 

601 

27 

40 

05 



[Tbe abore Tabks are ftdceo torn a work on the TazVB, ^>3 *&. T>. ^>i;^«K^^Va^~« <A 
lht» JStfW York Caatom-honae]. 
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in. LINEAR MEASURE. 

U LONG MEASURE. 

468. This measure is used to measure distances, lengths, 
breadths, heights and dei)ths. 

Table. 

12 inches make 1 foot, marked /(. 

8 feet 1 yard, yd. 

5J yards, or 16i feet .... 1 rod, rd. 

40 rods 1 furlong, fur 

8 furlongs, or 320 rods ... 1 mile, nU. 

8 miles 1 league, Z. 

69} statute miles, nearly, or . ) 1 degree on the equator, ) 

60 geographical miles ... ) or any great circle, i ^^'* 

860 degrees a circumference of the earth. 

Table Reversed. 



or" 











It . 


in. 








yd. 


1 


12. 






rd. 


1 = 


3 


36. 




Air. 


1 = 


5^ - 


16J 


198. 


ml 


1 = 


40 = 


220 - 


660 


T920. 


1 


= 8 = 


320 - 


1760 = 


5280 


63360. 



Notes. — 1. A fathom is a length of six feet, and is generally used 
(o measure the depth of water. 

2. A hand is 4 inches, and is used to measure the height of 
horses ; a common pace is 3 feet ; a military pace, 2^ feet ; a geo- 
graphical mile equals a minute of a great circle; a knot (used by 
sailors) is a geographical mile. 

8. The units of the scale, in passing from inches to feet, are 12l' 
in passing fron. feet to yards, 3; from yards to rods^ 5^; from rod 
to furlongs, 40; and from furlongs to miles, 8. 

ENGLISH system. 

469. The Imperial yard of Great Britain is the one from 
tfeft onrs is taken. Hence, t\ve \iml^ o^ \na^iK«x^ we identical. 



CLOTH MEASURE. 409 



FRENCH SYSTEM. 



470. The base of the new French system of measure is the 
neasure of the meridian of the earth, a quadrant of which is 
L 0,000,000 metres, measured at the temperature of 32° Fahr. 
rhe multiples and divisions of it are decimals, viz.: 1 metro 
:= 10 decimetres := 100 centimetres = 1000 millimetres = 
3.280899 United States feet, or 39.37079 inches. 

This relation enables us to convert all measures in either 
system into the corresponding measures of the other. 

Austrian, 1 foot = 12.448 U. S. inches = L 03737 foot. 

Frussian, I i foot = 12.361 " " =1.0300 " 
Bhinelandy ) 

Swedish, 1 foot = 11.690 " " =0.974145 " 
( 1 foot = 11.034 " " =0.9195 " 

Spanish, { league (royal) = 25000 Span. ft. = 4 J miles ) ^ 
( " (common) = 19800 " =3^ " )! 

II. CLOTH MEASURE. 

471. Cloth measure is used for measuring all kinds of cloth, 
ribbons, and other things sold by the yard. 

Table. 

2i inches, {in j . . make 1 nail, .... marked na. 

4 nailB 1 quarter of a yard, . . qr, 

8 quarters ...... 1 Ell Flemish, . . , , R FC 

4 qnartenj 1 yard, yd, 

5 quarters 1 Ell English, E. B. 

Table Reversed. 







DA. 




in. 




qr. 


1 


= 


n 




E. FL 1 = 


4 


= 


9. 




yn. 1 = 3 = 


12 


= 


21. 


EL& 


1 = U = 4 = 


16 


— 


36. 

• 


1 = 


li = If = 5 = 


20 


— 


45. 



NoTB.-^The units ot the scale, in this measure, are 2^, 4, 8^ \^ 

1ft 
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IV. UNITS OF SUEFiiCE 

L SQUAxlK MEASUBK. 

472. Square measure is used in measnriDg land or any thing 
in which length and breadth are both considered. 



Table. 

144 square inches {»q. in.) make 1 square foot, . . . 

square feet 1 square yard, . . . , 

80} square jards 1 square rod, or 1 perch, 

40 square rods, or 40 perclies, 1 rood, 

4 roods, or 160 perclies, . . 1 acre, . . . 

640 acres 1 square mile 



8^fl 
Sq yd 

P. 

R 

J. 

K 



Table Reversed. 

sq. ft aq In. 

■q. yd. 1 = 14^- 

P. 1 = 9 = 1290. 

^ 1 = 30} =. 212} = 39204. 

^ 1 = 40 = 1210 = 10890 = 1568160. 
I = 4 = 160 = 4840 = 43560 = 6212640. 

Note. — The units of tlie scale in this measure are 144, 9. 30i 
40, and 4. 

II. SURVEYOI^' MEASURE. 

473. The Surveyor's, or Gunter's chain, is generally used in 
surveying laud. It is 4 poles, or 66 feet in length, and i* 
divided into 100 liuks. 

Table. 

j^^ inches .... make 1 link, marked I 

4 iods = 66ft =100 links . 1 chain, « 

80 chains 1 mile, . . m 

I square chain . . . . 16 square rods, or perches, . . ? 

Id square chains 1 acre, i 

Notes. — 1. .Land is generally estimated in square miles, acres 
roods, and square rods, or perches. 

2. The units of the scale, in this measure, are Tx**^, 4^ 80, 1, 
and 10 
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V. UNITS OF VOLUME, OR CAPACITY. 

I. CUBIC MEASURE. 

474. Cubic measure is used for measuring stone, timber, 
earth, and such other things as have the three dimensions, 
length, breadth, and tliickness. 



Table. 



1728 cubic inches {cu. in.) niake 1 cubic foot, . marked cu.ft, 

27 cubic feet 1 cubic yard, eu, yd. 

40 feet of round, or 

50 feet of hewn timber, 

42 solid feet 1 ton of shipping, .... T 

8 cord feet, or; 
J8 cubic feet, ! 
34| cubic feet of stone . , . 1 perch, P 



i . 1 ton, r. 

r,) 

128 cubic feei,""'! .... 1 cord, ... _ C. 



Notes. — 1. A cord of wood is a pile 4 feet wide, 4 feet high, and 
S feet long. 

2. A cord foot is 1 foot in length of the pile which makes a cord. 

3. A CUBB is a solid or volume bounded by six equal squares, 
called fiicea ; the sides of the squares are called edges. 

4. A cubic foot is a cube, each of whose faces is a square foot; 
its edges are each 1 foot. 

5. A cubic yard is a cube, each of whose edges is 1 yard 

6. A ton of round timber, when square, is supposed to produce 
^) cubic feet: hence, .one-Jifth U lost by squaring 



II. LIQUID MEASURE. 



476. Liquid, or wine measure, is vised tot m^^'KOJNWJl^ ^ 
ligm'dflf except ale, beer, and milk. 
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Table. 

4 gills (ffi.) .... make 1 pint, . . marked pi 

2 pints . 1 quart, . , , , qt 

4 qoarts 1 gallon, gal 

81^ gallons 1 barrel, bar. or bbh 

42 gallons 1 tierce, tier 

63 gallons 1 hqgsliead, . ... hhcf 

2 hogsheads . . . . 1 pipe, pi 

-2 pipes^ or 4 hogsheads, 1 tun, .... ... tun. 



Table Reversed. 







pt 


0- 




qt 


1 = 


4. 


i^ 


1 = 


2 = 


8. 


1 = 


4 = 


8 = 


32. 



bar. 

tier. 1 = 31J= 126 = 252 = 1008 

hhd. 1 = H 42 = 168 = 336 = 1344. 

pt 1 = IJ = 2 63 = 252 = 604 = 2016. 

tun. 1=2 = 3=4 126 = 504 = 1008 = 4032 

1 = 2 = 4 = 6=8 252 = 1008 = 2016 = 8064. 

NoTBB.— 1. The standard unit, or gallon of wine measure, in th^ 
United States, contains 1^31 cubic inches, and hence, is equal to the 
weight, avoirdupois, of 8.339 cubic inches of distilled water, very 
nearly. 

2. The English Imperial wine gallon contains 277.274 cubic inches; 
and hence, is equal to 1.2 times the wine gallon of the United 
States, nearly. 

III. BEER MEASURE 

476 Beer measnre was formerly used for measuring ale, 
beer, and milk. They are now generally measured by wine 
measure. 

Table. 

9 pints {pt.) . . make 1 quart, .... marked gt 

4 quarts . . . . . 1 gallon, gal 

86 gallons ... ... 1 barrel, bar 

54 gallong , . . \ \iog^«flA, h^ 
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Table Reversed. 










qt. 




pi 




S>L 


1 


= 


2 




bar. 1 = 


4 


= 


8. 


hluL 


1 = 36 = 


144 


= 


288. 


1 = 


4 = 64 = 


216 


z^ 


432. 



Notes. — 1. The standard gallon, beer measure, contains 282 cubic 
inches, and hence, is equal to the weight of 10.1799 cubic inches of 
distilled rain-water. 

2. Milk is generally bought and sold by wine measure. 



III. DRY MEASURE. 

477. Dry measure is used in measuring all dry articles, such 
as graiu, fruit, salt, coal, &c. 

Table. 

2 pints (pt.) .... make 1 quart, marked qt 

8 quarts 1 peck, pk. 

4 pecks 1 bushel,, ........ &t^ 

B(i bushels 1 chaldron, eh. 







Table Reversed. 












qt 




pt 






pk. 


1 


— 


2. 




tm. 


1 = 


8 


= 


16. 


ch. 


1 


= 4 = 


32 


=z 


64. 


1 = 


36 


= 144 = 


1152 


— 


2304. 



Notes. — 1. The standard hushd of the United States is the Win 
m ohetter bushel of England. It is a circular measure 18^ inches in 
diameter, and 8 inches deep, and contains 2150.4 cubic inches, nearly 
it contains 77.627413 pounds avoirdupois of distilled water. 

2. A gallon, dry measure, contains 208.8 cubic inches. 

&. Wine measure, beer measure, and dry measure, and all meafr 
areB of volnme, differ from the cubic mefusure only in the unit which 
Is used as a standard. 
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VI. UNITS OF WEIGHT. 

I. AVOIRDUPOIS WEIGHT. 

478. By this weight all coarse articles are weighed, snch as 
hay, grain, chandlers' wares, and all metals except gold ari 
silver. 

Table. 

16 drains (dr,) .... make 1 onnoe, . . . marked 0t 

16 omices 1 pound, V). 

25 poimds 1 quarter, (p* 

4 quarters 1 hundred weight ctt<. 

20 hundred weight 1 ton, T. 

Table Reversed. 











0& 




dr. 






lb. 




1 


= 


16. 




qr. 


1 


^z 


16 


..^ 


256. 


owtk 


1 = 


25 


^= 


400 


z::^ 


6400. 


1 = 


4 = 


100 


— 


1600 


^^ 


25600. 


20 = 


80 = 


2000 


— 


32000 


— 


6 1 2000. 



I = 

Notes. — 1. The standard avoirdupois pound is the weight ol 
27.7015 cubic inches of distilled water; and hence, 1 cubic foot 
weighs 1000 ounces, very nearly. 

2. By the old method of weighing, adopted from the English sys- 
tem, 112 pounds were reckoned for a hundred weight. But now, the 
laws of most of the States, as well as general usage, fix the hun- 
dred weight at 100 pounda 

3. The units of the scale, in passing from drams to ounces, are 
10 • from ounces to poimds, 16 ; from pounds to quarters, 25 • from 
quarters to himdreds, 4: and from hundreds to tons, 20. 

II. TROY WEIGHT. 

479. Gold, silver, jewels, and liquors, are weighed hy Troy 

■weight. 

Table. 

24 grains (gr.) . . make 1 pennyweight, . . marked pwt, 

20. pennyweights 1 ounce, m 

12 ojJDcea. .....,..! poiiivd, (5. 



apothecaries' weight. 415 



Table Reversed. 









pwt 




«T. 




OS. 




I 


=: 


24. 


IK 


1 


^3 


20 


— 


480. 


1 


= 12 


— 


240 


— 


6760. 



u 



M 



Notes— 1. Tbe Btandard Troy pound is the wei^t of 22.794377 
cubic inches of distilled water. Hence, it is leas tliaa the pound 
avoirdupois. 

2. 7000 troy grains ^ 1 pound avoirdupois. 

175 troy pounds = 144 pounds 
175 troy ounces = 192 ounces 
4d7i troy grains = 1 ounce 

3. The Troy pound being the one deposited in the Mint at Phila- 
dtdphia, is generally regarded as the ^andard of weight. 

4. The units of the scale are 24, 20, and 12. 

til. apothecaries' weight. 

480. This weight is used by apothecaries and physicians iii 
tnixiug their medicines. But medicines are generally sold, iit 
the quantity, by avoirdupois weight. 

Table. 

^ grains {ffr.) .... make 1 scruple, .... marked 9. 

3 scruples 1 dram, 3. 

8 dfams 1 ounce, $. 

12 ounces 1 pound, fly 

Table Reversed. 













3 




^' 








3 




I 


— 


20 




a 




1 


^^ 


3 


— 


60 


Jb 


I 


— 


8 


_— 


24 


= 


480 


1 = 


12 


r= 


96 


=; 


288 


2 II ',' 


5760 



Notes. — 1. The pound, ounce, and grain, are the same as tlie pound, 
ounce, and grain, in Troy weight, 

2. The imlts of the scale, in passing from grains to scruples, are 
20; in passing from scruples to drams, Z\ iiom. ^j»3ii& \» aiaxjL'aMi^'^v 
jLod &om oaaces to poanda, 12. 
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IT. FRENCH SYSTEM. 

481. The basis of this system of weights is the weight ic 
Toeuo of a cubic decimetre of distilled water. This weight is 
called a kilogramme, and is the miit of the French system. It 
is equal to 2.204737 pounds avoirdupois. The other denom- 
inations are as follows : 

10 milligrammes = 1 centigramme ; 10 centigrammes = 1 
decigramme ; 10 decigrammes = 1 gramme ; 10 grammes = 1 
decagramme; 10 decagrammes = 1 hectogramme; 10 hecto- 
grammes = 1 kilogramme ; 10 kilogrammes = 1 quintal ; 10 
quintals = 1 ton of sea-water. 

COMPARISON OF WEIGHTS. 

English^ 1 pound = 1.000936 pounds avoirdapoifi. 

French, 1 kilogramme = 2.204737 " 

Spanishy 1 pound = 1.0152 " 

Sioedi8h, 1 pound = 0.9376 

AustriaUf 1 pound = 1.2351 

Prussian, 1 pound = 1.0333 



(I 
(I 



VII. UNITS OF TIME. 

482. Time is a part of duration. The time in which the 
earth reTolves on its axis is called a day. The time in which 
it goes round the sun is called a solar year. Time is divided 
into parts according to the following 

Table 

60 seconds, sec make 1 minute, marked m. 

60 minutes . . ... 1 hour, . . .... • hr, 

24 liours ... ... 1 day, da. 

7 days 1 week, wAr 

62 weeks, nearly 1 year, yr 

12 calendar months = 365 (fa. 1 Julian or common year,. . pr. 

366 days make 1 leap-year 

100 yeajB "V cfcux^a^^ » , , , . cent. 



DATES. 
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1 = 



1 = 624 = 



yr. 



Table Reversed. 

m. 

hr. 1 

dit 1 = 60 

1 = 24 = 1440 

7 = 168 = 10080 

365 = 8160 = 525G00 



60 

3600 

86400 

604800 

31536000 



The year is diyided into 12 calendar months : 



No. No. days. 

1st. January, .... 31 

2d. February, .... 28 

3d. March, 31 

4th. April, ..... 30 

5th. May, 31 

6th. June, 30 



No. 

7 th. July, 
8th. August, 
9th. September, 
10th. October, , 
11th. November, 
12th. December, 



No. days. 

. 31 

. 31 

. 30 

. 31 

. 30 

. 31 



The number of days in each month may be remembered by 

the following : 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one, 

Excepting February, twenty-eight alone. 

NoTBH. — 1. Days are numbered in each month from the first daj 
of the month. 

2. Months are numbered from January to December. 

3. The centuries are numbered from the beginning of the Christian 
Era. The year 30, for example, at its commencement, was called the 
30th year of the first century, though neither the century nor the 
year had elapsed. Thus, June 2d, 1856, was the 6th month of the 
56th year of the 19th century. 

4 The civil day begins and ends at 12 o'clock at night. In the 
civil day, the hours are reckoned from that time. 

Dates. 

1. The length of the solar year is 365 da. 5hr. 48 m. 48 sec, very 
nearly. It is desirable to have the periods and dates of the civil year 
correspond to those of the solar year ; else, the summer months ot tUe 

18* 
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one would in time become tlie winter months of the other, thereby 
producing greiit confusion in dates and history. 

2. The common civil year is reckoned at 865 da., and the solar 
j'ear at 365 da. 6 hr. The 6 hours accumulate for 4 years before they 
fire counted, when they amount to 1 day, and are added to February; 
and the year w called a bissextile, or leap-year. 

8. The odd 6 hours have been so added, that the leap years occur 
in those numbers which are divisible by 4. Thus, 1856, 1860, 18W 
&c., are leap-years ; and when any number is not divisible by 4, the 
remainder denotes how many years have passed since a leap-y^ar. 

4. This method ot disposing of the fractional part of the year 
would be without error, if the solai year were exactly 365 da. 6 hr. in 
length ; but it is not ; it is only 865 da. 5 hr. 48 ni. 48 sec. long : 
hence, the leap-year is reckoned at too much, and to correct this 
error, every centennial year is reckoned as a common year. But this 
makes an error again, on tlie other side, and every fourth centennial 
year the day is retained. Thus, 1800 was not, and 1900 will not be, 
reckoned a leap-year: the error will then be on the other side, and 
2000 vrill be a leap-year. This disposition of the fractional part oi 
the year causes the civil and solar years to correspond very nearly, 
and indicates the following rule for finding the leap-years: 

Rule. — Every year which is divisible by 4 is a leap year, 
unless it is a centennial year, and then it is not a leap-year 
unless the number of the century is also divisible by 4. 

5. The registration of the days, by reckoning the civil year ai 
865 da., was established by the Roman emperor, Julius Caesar, and 
hence this period is sometimes called the Julian year. 

The error, arising from the fractional part, continued to increase 
until 1582, when it amounted to 10 days ', that is, as the year had 
been reckoned too long, the number of days had been too few, and the 
' count, in the civil year, was behind the count in the solar year. 

In this year (1582), Pope Gregory decreed the 4th day of October 
to be called the 14th, and this brought the civil and the solar years 
together. The new calendar is sometimes called the Oreyorian 
Calendar. 

6 The method of dating oy the old count, is called Old Style, 
and by the new. New Style. The difference is now 12 days. In 
RussJa, they ^111 ase the old Btyle*, Vience, their dates are 12 days 
behind oura. Their 4th of January \a ov« \QiOa- 
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VIII. UNITS OP CiaCULAR MEASURE, 

483* Angular, or circular measure, is used in estimating 
latiiude nxi^ longitude^ iu measuring tlie nioiions of tlie 
heavenly bodies, and also ia measuring angles. 

Tlie circumference of every circle is supjiosecl to }»c divided 
into 360 equal paits, called degrees. Each degree i^ divided 
into 60 minutes^ and each minute into 60 secciuds. 

Table. 

60 seconds {"\ . « , . make 1 minute, nuarked ' 

60 minuAes 1 degree , * 

^ degrees ...*«,..! sign, < 

12 signs, or StM)''^ 1 circle^ « ^ . c 



Table Reversed. 

o I = m. 

^ I = 6(.* = S600, 

,, I=a0=l800= 108000. 

I c= 12 = 300 = 21600 = 1290000. 



Miscellaneous Table. 

12 units, or tldngs . . make 1 dozen. 

12 doeea 1 gross. 

12 gross or 144 doeea, .... 1 great gross. 

20 things , . . i score. 

.00 pounds 1 quintal of fish, 

196 pounds ......... 1 barrel of flour. 

{00 pounds ......... 1 barrel of pork. 

18 inches I cubit. 

22 inclies, nearly, 1 Hwred cubit. 

14 pounds of iron or lead ... 1 etone. 

2U etooes , , . \ ^^. 



4S0 AFPBNDIX. 



BOOKS AND PAPER. 

The terms, foLio^ quarto, octavo, duodecimo, Ac, ind 
the nnmber of leaves into which a sheet of paper is fold 

A sheet folded in 2 learee, is called, a fblio. 

A sheet folded in 4 leaves, " a quarto, or 4to. 

A sheet folded in 8 leaves, " an oc^tavo, or 8vo. 

A sheet folded in 12 leaves, " a 12ido. 

A sheet folded in 16 leaves, " a IGrno. 

A sheet folded in 18 leaves, " an 18mo. 

A sheet folded in 24 leaves, " a 24mo. 

A sheet folded in 32 leaves, " a 82mo. 

24 sheets of paper make 1 quire. 

90 quires, 1 ream. 

2 reams, ... 1 bundle. 

5 bundles, ^ , 1 bale. 



METRIC SYSTEM OF WEIGHTS AND 
MEAStmES. 

The primary base, Id ttiis sjEtem, for all denominatioDfl of 
weights uid meosnree, ia the ODe-ten-millionth part of the di» 
tance from the equator to the pole, measared on the earth's 
ani&ce. It is vailed a Meter, and \a equal to 39.3T inches, 
very nearly. 

The change i^om the base, in all the dcnominattonB, is accord 
ing to the decimal scale of tens : that is, tbe nnits increase ten 
times, at each step, in the ascending scale, and decrease ten 
times, at each step, in the descending scale. 

11EA3UBES OF LENGTH. 
Bai«, 1 meter = 39.37 Inches, nearly. 



i 1 1 



The names, in the ascending scale, are formed by preGxiog to 
the base, Meier, the words, Deca (ten), Hecto (one handred), 
Kilo (one thousand), Myria (ten thonsand), ^m the Greek no* 
merals ; and in the descending scale, hy ^fisn^ D«id. <Jft]a!tK\, 
Oenti (bandndtb), MM (thooMndtViV trom ^S(ift "Wwa \ssss«s**.. 
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Hence, the name of a unit indicates whether it is greater or less 
than the standard ; and, also, how many times. The table is 
thus read : 



10 millimeters make 1 

10 centimeters make 1 

10 decimeters make 1 

10 METERS make 1 

10 decameters make 1 

10 hectometers make 1 

10 kilometers make 1 



centimeter 
decimeter. 

IfETER. 

decameter, 
hectometer, 
kilometer, 
mjriameter. 



Table of Equivalents. 



a 



I" 



M 
I 



I 



s 

10 

100 

1,000 

10,000 

100,000 

1,000,000 

1=10=100 = 1,000 = 10,000=100,000=1,000,000=10,000,000 



1= 

10= 



1= 

10 = 
100 = 



1= 

10= 

100= 
1.000 = 



1 

10 



1 

= 10= 100= 1,000= 10,000 = 
100 



I 

1: 

10: 

100: 

1,000: 

10,000: 

100,000: 



Table of Equivalents in English Measure. 

1 Millimeter = 0.0394 inches, nearly. 

1 Centimeter = 0.3937 " 

1 Decimeter = 3.9370 " 

1 Meter = 39.37 in. = 3.280838 ft. 

1 Decameter = 32 ft. 9.7 in. 

1 nectometer = 19 rd. 14 ft. 7 in. 

1 Kilometer = 4 fur. 38 rd. 13 ft. 10 in. 

1 Myriameter = 6 mi. 1 fur. 28 rd. 6 ft. 4 in. 

BmdeB a dear apprehensVon ot \JDft l^w^lv of the base, 
/ meter, it is well to conBlder tW Xetv^Vlti ol XJti^ \«x5BKe^^^sCx\»^ "^^ 
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myriameter, equal to nearly 6 and one-fourth miles ; and also the 
length of the smallest unit, the millimeter, about four-buiuiu. 
of an inch. Compare, also, each of the smaller measures, the 
decimeter and centimeter, with the inch. 

When, in the metric system, the value of any single unit 
18 fixed in the mind, the values of ail the others may be readily 
apprehended, since they always arise from multiplying or dividing 
by 10. 

l^OTB. — In all the tables, the unit is in small capitals, and should be 
ooDstantlj referred to. 

Methods of Readings 

The number 25365.897 meters, is read, in English, 
Twenty-five thousand three hundred and sixty -five meters, and 
89*7 thousandths of a meter. But in the language of the metric 
system, it may be read, 

Two myriameters, 5 kilometers, 3 hectometers, 6 decameters, 
5 meters, 8 decimeters, 9 centimeters, and t millimeters. It may 
also be read, beginning with the lowest denomination, t milli- 
meters, 9 centimeters, &c., &c. 

In reading, remember that the unit of any place is ten times 
as great as the unit of the place next at the right, and one* 
tenth of the unit of the jUace next at the left. Hence, the 
change from one unit to another, and the methods of reduction 
and reading, are identical with those in the system of decimal 
currency. 

1. Write, numerate, and read, five hundred and ninety-siz 
hectometers. 

2. Write, numerate, and read, eighty-nine thousand and forty- 
one centimeters. 



(^tusUans. — What is the primary base of the metric system? To 
what portion of the earth's surface is it equal ? WIjbX is its length t 
Wliat is the ascending scale from the meter? What is the dfiso6ndiii§ 
scale? WluU IB the length of a myriameteTl Aoeoi^^ Xa^'^dm^'Vmi' 
do the diflbrent unitB incretLBe and decrease 1 
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MEASURES OF SURFACES, OR SQUARE MEASURE. 

Base, 1 Aie =s the square whose side is 10 meters. 
= 11 9.6 square yards, nearly. 
^ 4 perches or square rods, nearly. 

The onit of surface is a square whose side is 10 meters. It i^ 
called an Abe, and is equal to 100 square meters. 

Table. 



I 

w ^ a 
111 



d 



The table is thus read : 

100 centares make 1 irk. 
100 ares make 1 hectare. 

Table of Equivalents. 
HeoUre. Asa. Centara. 

1 = 100 
1 = 100 = 10,000 

Eqoiyalents in acres, roods, and perches. 

1 Centare = 1.195985 sq. yards, nearly. 
1 Ark = 3.95361 perches. 
1 Hectare = 2A. IK 35.367P. 

MEASURES OF VOLUMES. 

Base, 1 liter = the cube or the decimeter. 
= 61.023378 cubic inches. 
:= a little more than a wine quart. 



Quettumij^WhjBX is the primary base of the measure for SDifiMeef 
To what is it equal, in square yards ? What are the denominatlGiis^ be> 
ginning wiib the leaaXt Towha\\B\\ifiQeiii\«M«icV5iaLt Towhatisthe 
Aoftare eqxud f 



ILUASURES OF VOLUMES. 
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The unit for the measure of yoliime is the cube whose edge 
b one-tenth of the meter — that is, a cube whose edge is 3.93t 
inches. This cube is called a Liter, and is one-thousandth part 
of the cube constructed on the meter, 'as an edge. 

Table. 



Aaeending Boala^ 


D664 


oendiiig 


Boaieb 


s 




■* 








s 












CQ 




d 








b* 




% 








O 




S 


i 


• 

1 


i 


.t3 


1 


ecalj 

ITER. 




1 


• pa 


M 


w 


p ^ 


P 


6 


S 


1 


1 


1 1 


1 


1 


1 


The table is thus 


read 


• 
• 








10 milliliters 


make 




centiliter. 


10 centiliters 


make 




deciliter. 


10 deciliters 


make 




liter. 




10 liters 




make 




decaliter. 


10 decaliters 


make 




hectoliter. 


10 hectoliters 


make 




kiloliter, or stere. 



I 

8 

i 






Table of Equivalanta 



s 



1 = 

1 = 10 = 



1 = 

10 = 



1 = 

10 = 
100 = 



I 

1 = 

10 = 

100 'Jtz 

1,000 = 

10,000 = 



a 

10 

100 

1,000 

10,000 

100,000 



100 = 1,000 = 
1 = 10 = 100 = 1,000 = 10,000 = 100,000 = 1,000,000 

NoTBL— The kiloliter, or stere, is the cube oanstmctod on the metei 
as an edge. Henoev the liter Ib one-thonaandth ^^sxt oC t^<^ V5i<v\Vtet. 
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Equivalents in Onbio Measiura. 

1 milliliter = .061023 cubic inches. 

1 centilitei = .610234 cubic inches. 

1 deciliter = 6.102338 cubic inches. 

I LITER = 61.023378 cubic inches. 

1 decaliter = 610.233779 cubic inches. 

1 hectoliter = 6102.337795 cu. in. = 3.6314454 cu. ft 

1 kiloliter, or stere = 61023.377953 cu. in. = 36.314454 cu.a. 

NoTB. — Law of change in the unite, and methods of reading, are ths 
same as in linear measure. 

DRY MEASURE. 

EQUIVALENTS IN THE WINCHESTER BUSHEL. 

Since 1 bushel = 2150.4 cu. in. ; 1 pk. = 537.6 cu. in. ; 1 qts 
67.2 cu. in ; 1 pt = 33.6 cu. in. ; therefore, 

1 milliliter = .001816 pints. 

1 centiliter = .018161 pints. 

1 deciliter = .181611 pints. 

1 LITER = 1.816112 pints. 

1 decaliter = 1 pk. 1.08056 qt. 

1 hectoliter = 2bu. 3pk. 2qt. 1.6112 pt 

1 kiloliter, or stere = 28 bu. 1 pk. 4qt. 0.112 pt. 

Note. — The liter, or Btandard, is a little less than 1 quart, and the 
stere, nearly 30 Winchester bushels. 

LIQUID MEASURE. 

EQUIVALENTS IN THE WINE GALLON. 

Since 1 wine gallon contains 231 cubic inches, 1 quart will 
contain 57.75 cubic inches ; 1 pint, 28.875 cubic inches ; and 
1 gill, 7.21875 cubic inches , we have, 

Q^e8t^oyl8. — What is the unit for the measure of volumes ? To what is 
It equal in cubic inches? Wliat part is it of the cube on the meter? 
Name all the denominations of volume. What is the imit of Drj Mea» 
are t To what is it equal % To whsX \f^ t\iA %Vat^ q>t ^E^lollter equal T 



1 milliliter 

1 centdliter 

1 decilitei 

1 LITER 

1 decaliter 

I hectoliter 



= 0.008453 gilU. 
= .084534 gilla. 
= .845345 gills. 
= Iqt. .11336 [it. 
= 2 gal. 2 qt. 1 pt. .1336 pt. 
6 gal. l(|t. Ipt 1.344 gillB. 



1 kiloliter, or stero = 1 tun, 12 gal. qt. 1 pt. 1.44 gilla. 

WEIGHTS, 
Bwe, 1 gram = weight of a cubic cvntimeter of rain-watei. 
= 1G.432 grains, Troy, nearly. 
=: .0352746 otwcea, AvoIrdupoU, nearly. 

The nnit of weight is also eqnal to the one-millionfh part of 
the weight of a cubic meter of pure rain-water, weighed ia vsr 
mm. It is called a Okam, and is equal to 15.432 grains, Troy, 
which is equal to .0352746 ounces, Avoirdupois, very nearly 

Table. 



I -I "R f 
1111 
The table is thus read : 
10 milligrams 
10 centigrams 
lOdec^nuna 
10 grams 
10 decagrams 
10 hectograms 
10 kilograms 
10 mytiagramti 
10 quintals 



make 
make 
make 
make 
make 
make 
make 



I 
1 



I centigram. 

1 decigram. 

1 gram. 

1 decagram. 

1 hectogram. 

1 kilogram. 

1 myriagram. 

1 quintal. 

1 nuffiet, ot to^imswi. 



138 



aCTSIO SYSTXIC. 



it 






Z3 

M - 



I 



Table of Equivalents. 



i 



1= 

Irs 10s 

1= 10= 100s 

1 10s 100= 1,000s 

la IQs 100= 1,000s lO^OOOs 

lOer 1006= 1,000s 10,000= 100,000= l,OOQ,OOOs 10,000,OOQs 100,000^000 
l»lftglOOh-1,000-10^000=100,000=l,000,000=10,000,000=100,000^000=l,000,00(MWO 



10= 

100s 

1,000s 

10,000s 

100,000s 



lObs 
100= 
1,000s 
10,000s 
100,000s 
1,000,000s 




Bqnivalents in Avoirdupois and Troy Weights. 



<« 



14 



<« 



U 



= 0.0154 grains, Troy. 
= 0.1543 grains, 
= 1.5432 grains, 
= 15.4327 grains, 
= 0.35 2 1 ounces, Avoirdapois. 
= 3.5274 ounces, 
= 2.2046 pounds, 
= 22.046 pounds, 
= 220.46 pounds, 
1 Millier, or ton =2204.6 pounds. 

Note. — ^Law of change in the units, and methods of reading, the same 
SB in Linear Measure. 



1 Milligram 
1 Centigram 
1 Decigram 
1 Gram 
1 Decagram 
1 Hectogram 
1 Kilogram 



1 Myriagram 
1 Quintal 



it 



t« 



NATURE OF THE METRIC SYSTEBf. 

* The Metric system is based on the meteb. From the meter, 
three other units are derived ; and the four constitute the 
primary units of the system. They are : 

Queg^ums.—WhaX is the unit of weight T To what is it eqnal in W 
weight T To what is it eqnal in AToirdnpois 7 Name all the nnits o^ 
the weight, from the lowest to the highest. To what is the mllUeri or 
tOD, equal 7 



GENERAL PRINCIPLE& 
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Meter = 39.37 inches, nearly : nnit of length. 
Are = a square on 10 meters : unit of sarface. 
Liter = a cube whose edge is a decimeter : nnit of volume. 
Oram = the weight of a cube of rain-water, each edge of 
which is a centimeter : unit of weight 

Prom these four units all others are derived, according to 
iiie decimal scale. 

Every system of Weights and Measures miLst have an int»- 
ricble unit for its base ; and every other unit of the entire 
system should be derived from it, according to a fixed law. 

The French Government, in order to obtain an invariable 
unit, measured a degree of the arc of a meridian on the earth's 
surface ; and from tliis computed the length of the meridional 
arc from the equator to the pole. This length they divided into 
ten million equal parts, and then took one of these parts for 
the unit of length, and called it a Meter. The length of this 
*Deter is equal to 1 yard, 3 inches, and 37 hundredths of an inch, 
Tery nearly. Thus they obtained the length of the unit which 
is the base of thie Metric System of Weiglits and Measures. 

The next step was to fix the hw, by which the other units 
should be obtained from the base. The scale of tens was 
adopted. 



PRONUNCIATIOX. 



Mb'teb. 

Mil'li-me-ter. 

Cen'ti-me-ter. 

Dec'i-me-ter. 

Bee'a-me-ter. 

Hee'-to-me-ter. 

Kil'o-me-ter. 

Myr'i-a-me-ter. 



Abk. 

Cen'tftre. 



Hee't&re. 



Li'tke. 

MU'U-Ji-ter. 

Cen'ti-K-ter. 

Dec'i-li-ter. 

Dee'a-ll-ter. 

Hee'to-K-ter. 

Kil'o-15-ter. 

Myr'i-a-l!-ter. 



Gram. 

Milli-gram. 

Cen'ti-gram. 

Dec'i-gram. 

Dec'a-gram. 

He€'to-gram. 

KU'o-gram. 

Myr'i-a-grani. 
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TO CHANQB FROM ONE SYSTEM TO THE OTHER. 

To change, in Iiinear Measnre, from the Metiic to the Oommoi 
■yBtenia 

Rule. 
Multiply the meters and decimals of a meter by 3.280838 
(the yalae of a meter), and the produd tmll be the result in 
feet. 

To change from the Common to Uie Metxio Bystem. 

Bule. 
Reduce the linear m£asure to feet and decimals of a foot, 
and then divide by 3.280833 : the quotient unU be the resuU tn 
meters and decimals of a meter. 

Examples. 

1. In 5961.874 meters, how many feet and inches? 

2. lu 874163 meters, and 37 hectometers, how many feet and 
hiches ? » 

3. Express 320 rods, 5 yards and 6 inches in the Metric 
Measures. 

4. Express 1 mile, 3 forlongs, 39 rods and 5 yards in the 
Metric Measures. 

To change, in Square Measure, from the Metric to the Common 
system. 

Rule. 
Reduce the number to ares and decimals of the ark; then 
multiply by 3.95367, and the product will be the result in 

perches. 

To change, from the Common system, to the Metric system. 

Rule. 
Find the value of the number in perches and decimals of 
a perch: then divide by 3.95367, and the quotient will be the 
restiit in as&^ and decimals of the ax&. 
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Examples. 

1. In 6127 ares, 4 hectares and 3 centares, how manj acres, 
roods and perches? 

2. In 327 ares, 15 hectares and 89 centares, how many 
square feet? 

3. In 4 acres, 3 perches and 200 square feet, how many 
hectares, ares and ceutarest 

4. In 1375 square yards and 250 square feet, how many 
hectares, ares and ceutares? 



To change, in measures of volume, from the Metric to the Com- 
mon system. 

Rule. 
Reduce the number to liters and decimals of the liter : then 
multiply by 61.023378, and the product wiU be the resuU in 
ciino inches. 

To change, in measures of volume, from the Common to the 
Metric system. 

Rule. 

Reduce the number to cubic inches : then divide by 61.023378, 
md the quotient will be the result in liters and decimals of 

Examples. 

1. In 6 kiloliters, 9 hectoliters, 6 decaliters, 8 liters and 4 
centiliters, how many cubic feet and inches? 

2. In 8 hectoliters, 9 decaliters, 27 liters and 15 milliers, 
how many cubic yards, feet and inches ? 

3. Change 27 cubic yards, 16 cubic feet and 16 cubic inches, 
to the Metric measures. 

4. Change 40 cubic yards, 25 cubic feet and 1167 inches^ to 
the Metrir* measures. 
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T6 change, in weighti, from th« Metric to the Oommon ssrstem. 

Rule. 
Beduce the number to grams and decimals of a gram, : then 
multiply by 15.423, and the prodtict voUl be the resuU in grains 
^Proy; or^ muUiply by .0352746, and the product rmll he 
ounces in Avoirdupois, 

T6 change, in weights, from the Oommon to the Metric syitem. 

Rule. 
Beduce the number to Troy grains^ or to Avoirdupois ounces: 
then divide by 15.423, or by .0352746, and the qwdieni uM he 
OBAMS and decimals of the gram. 

Examples. 

1. Change 4 qointals, 6 kilograms, 4 decagrams, 7 grams and 
6 centigrams, to Avoirdupois and Troy weights. 

2. Change 2 milliers, 6 myriagrams, 9 grams, 4 decagrams and 
9 milligrams, to Troy and Avoirdupois. 

S. Change 1 T. 3 cwt. 3 qr. 20 lb. 6 oz., to the Metric weights. 
4. Change 161b. 11 oz. 4 pwt. 19gr., Troy, to the Metric 
weights. 

Qiies, — ^In Unear measure, how do you change from the Metric to the 
Common system ? How do you change from the Common to the Metric 
system ? 

In square measure, how do you change from the Metric to the Common 
ifjstem 7 How do you change from the Common to the Metric i^stem ? 

In measures of volume, how do you change from the Metric to the 
Common system ? How do you change from the Conunon to the Metric 
system? 

In weights, how do you change from the Metric to the Common sjt 
torn? How do yon change from the Common to the Metric system t 
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BX 



AN8. 



■X. AN8. 



KX. AN8. 



KX. 



AN»» 



16.: 

16.1 



1 i XI. II 2 I XIV. II 3-i XVI. II 4 I XVII. I 5J XIX 



6 I XXII. ( T I XXVIII. I 8 I XXIX. \ 9 | XXXIII 



16.1 



10 I XXXVII. II n I XXXVIII. II 12 I XLIII. I 13 I 



16.11 



XLVII. I U I XLIX. I 15 I LVI.I 16 | LVIII. || 17 | LIX. 



16.1 



18 I liXV. I 19 I LXIX. I 20 I LXVII. | 21 | LXXV 



16 H 8S I liXXVI. 1 23 I LXXXl. || 24 | LXXXVII. || 25 | 
iFll IjXXXIX. I 26 I XCIV. I 21 \ XCV. 1 28 | XCVII 
l«. I 29 I XCIX. I 30 I CXV. 1 31 I DCCL. 1 32 | MLX. 
\fi Z^\ MMXL. I 34 I DLX. || 35 | DCCCCLX. || 36 i DCXC. 

16. I 3T I ML. I 38 | MMMMIV. || 39 j VMIX. || 40 | IXIX. 

16. II 4 M DCCCVI. I 42 | DCVIII. | 43 | VMMMVI. || 44 | 
16. II MMI. I 19. II 1 I 7 g 2 I 80 II 3 I 9000 H 4 | 93 
^. II 5 I 961 I 6 I 7408 I 7 | 897021 || 8 | 86029430 J 9 | 4328- 
20. II 021063 I 10 I 967040932 J 11 | 30430208123 || 12 | 360- 
20. II 030702010 | 13 | 5800006000812 || 14 | 75605070905008 
20. II 15 I 904000800200720 J 16 | 6000900704098020 || 17 j 

20. II 80510006040900040900 || 18 | 6050900001 || 21. 1 19 / 

21. II 987654321012345678 || 22. || 1 I ^21 || 2 | 5702 || 3 | 800 



22. II 4 I 10406 P 5 | 65029 | 6 | 40000241 || 7 | 59000310 
2£. II 8 I 12111 1 9 I 300001006 || 10 | 69003000200 

23. g 32 I 47000069000465207 I 33 | 800000000000429006000 
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23. R 34 I 95090000000000089089306 | 35 | 600000045 I 065 
23. II 047104 I 36 | 999065841411 | 30. | 1 | 2 ;*'7 | 2 | 7; S 
30. P 3 I I ; t I 32. 1 6 I 42600 ; 426000 | 7 | 36860 | 8 | $8.75 ' 
82. I 9 1 433005 || 10 j 8996 1 11 j iSl 128. 8d. 1 far. 1 12 j 15445)b ' 

32. II 13 I 7T. Ucwt. Iqr. 201b | 33. | 14 | 26215gr8 
83 II 15 I 1221b. 2oz. 18pwt. 9gr. | 16 | 29362gr.| 17 1 

33. II 301b. 4 I 3 3 2 3 7gr. 1 18 | 249 in. | 19 1 1600rd. SSOOjd. 
33. II 26400 ft. 316800 in. | 20 | 75 yd. 2 ft. 6 in. | 21 | 
33. II 6sq. yd. 2 8q. ft. | 22 | 2 A. OK 35 P. | 23 | 45 A. 6sq.Ch. 
33. II 24 I 568 P. | 25 | 967680 en. in. || 26 | 3968 '^u. ft. 
33. II 27 I 440 cords ) 28 | 251 2 na. | 29 | 144 yd. | 30 j - 
33. II 78 E. E. 1 qr. J 31 | 1008 qt. | 32 | 15 hhd. | 33 | 3024 pt 
33. II 34 I 129 bar. J 35 | 1984pt. | 36 | 32ba. 3pk. 7qt. 
33. II 37 I 63113856 sec. | 38 | 8 mo. 2wk. [ 37. | 1 | 1S2630 
37. II 2 I 87539 || 3 | 110526 I 4 j 79165 | 5 | 73285 I 6 | 414S- 
37. II 907 I 7 I 395873 || 8 | 24177 || 9 | 66395 | 10 | 22099 

37. II 11 I 73566 || 12 ] 833157 J 38. || 13 | 32921 ) 14 | 185876 

^ ■■IJ_1IJIHMI^ I II ^^1 ^^ ^ m ■■ ■■■!■ I M ' ^ "^^ 

38. II 15 I 93684 || 16 | 84289 || 17 | 243972 | 18 | 1991.546 
38. II 19 I $85,465 | 20 | $770,560 I 21 | 525.892 | 22 | $9638.495 
38. II 23 I £223 2s. 5d. Ifar. | 24 | 12961b. 10 oz. 2pwt. 
38. II 25 I 4531b 9 | 3 3 1 26 | 2cwt. 3qr. 81b. 8 oz. Sdr 

38. II 27 I 43 T. 2 cwt. Oqr. 71b. | 28 | 312 yd. Oqr. 2aa. 

38.1129 I 251 E. E. Iqr. 3 na. || 30 | 143 L. 2 mi. 6 fur 

.»— ■ ■». — • 

39. II 31 I 4 fur. Ird. 4yd. Oft. 7 in. | 32 | 322 A. IK 4P, 

_^___^__^__ »■ * 

39.1133 I 2224 Tun ObM. ^%^\. { 34 | 339 gal. 3qt. 
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39. II 35 I 230 chal. 25 bii. 3 pk. 4 qt. |f 36 | 820 yr. 4 mo. 5 da. 
39. II 37 I 904 da. 18 hr. Imi. || 38 j 2T. 14cwt. Iqr. 201b. looz. 
39. 11 39 I 23592550 || 40 | $137915940 || 41 | 88056 
. II 42 I 121 mi. 4 fur. 8 rd. 5 ft. || 40. || 43 | $22,009 



40. R 4 * I *27.740 J 45 j 2 Tun 2 hhd. 29 gal. 2 qt. pt 
40. II 46 I $20308675 J 47 | $30569853 || 48 j $29026 

40. II 49 I $8209.75 || 50 I $150106 || 51 | 29714 || 41. || 52 | $50- 

■ ■ ■ M I I I I - 

41.1 110025 I 53 I 59808512 || 54 | 2T. 4cwt. 2 qr. lib. 

41. H 55 I 205 acres. || 56 | $75002.295 || 57 | $7425 

41. II 58 I 41b. 5oz. 6pwt. J 59 | 1053420 || 42. || 60 | 1842 ym. 
42 I, 61 1 32341 | 62 | $27131.23 || 63 | $28,105 jj 64 | 39yd. Iqr. 
a. II 65 I $180,825 II 66 | $35068.807 || 67 | £b^ 2s. 3d. 2 far 

42. II 68 I 66585383 || 43. || 69 j $1019.10 || 70 | $33800 

43. II 71 I 380bu. Ipk. || 72 | $458,342 || 73 | £51 14s. 2d 3 far. 
43. 1 74 I $6235 I 75 | 66° 50' || 76 j 10 cents. j| 77 | 5868 
47711 1 I 363296 || 2 | 56579 || 3 [733071 || 4 I 1711927 
47. II 5 I 41923288 || 6 | 7838180 || 7. | 106026 || 8 | 4391 

47. II 9 I 62786 || 10 | 198621115 || 11 j 3591757651 

48. II 12 I 4199675 || 13 | 8878778 || 14 | 99999977 || 15 



48. 


jl 
II 


$8443.641 1 16 


$806,384 


1 n 


1 $4853673.758 


48. 


18 


j £U 18s. 3d, 


. Ifar. 


i 1^ 


3T. 


8cwt. 2qr 


. 71b. 


48. 


ll 


20 


1 117 yd. 2qr. 


Ina. 1 


21 


59 T«. 


1 mi. 3 fur. 


28 rd. 


48. 


I! 


22 


1 8 Tun 1 hhd. 


53 gal. 


3qt. 


23 


89 A. 2R. 


37 P. 



48. B 24 I 975 bu. Ipk. 6qt. || 25 | 124 cords 58 ft. 522 ia 
48. B 26 ) 25 E. E. Iqr. 3ua. i 'i^ \ ^^'^ ^^\ ^"^ 
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48. 1 28"^! 12 1 4 3-23 | 


29 1 124 £. £. 3qr. 3iid 


48. II 30 1 96 E. F. Iqr. Ina. 


j 31 1 12 T. ITcwt 3qr. 


48. 1 32 1 2 cwt. 2 qr. 22 lb. 


1 33 1 69 qr. 21b. 14 oi 



48. II 34 I 1341b. 14 oz. 13 dr. || 49. i 35 | lOA. 2R 18P 

T , -Mm- ■ ■ ■ ^ 

49. II 36 I 37A<s^R. 34P. 1 37 | 14t da. 21 hr. 66min 
49. I. 38 I 52 hr. 50min. 54sec. || 39 j 1:8759.625 \ 40 | 183666662 
49. II 41 I 6yr. 9 mo. 3wk. Ida. ( 42 | 88Bb 0? 63 
49. II 43 I $8.20 B 44 | $39,868 || 45 | $10,626 ) 46 | 
49. II £m 178. Od. Ifar. || 47 | 6yr. Omo. Owk. 6 da. 9hr. 2im 

49. II 48 I 6353870 | 49 | 5747 I 50 | $6020 || 51 | 25712808.91 

50. II 52 I 36190 || 53 | 683021 \ 54 | 107445034 || 55 j 6274 
50. II 56 I 4T. 3cwt. 2qr. 231b. || 57 | iglO 19s. 2d. 3 far. 
50. II 58 I 2299 mi. 2 fur. 4 rd. || 59 | 1199.625 | 60 | $175,875 

50. II 61 I 13.25 II 51. II 62 | 19987563 [ 63 | 2899248 

51. II 64 I $73675 || 65 | 22815 || 66 | $198,625 | 67 | 
51. II 80 yr. 8 mo. Oda. 3hr. 30 mm. || 68 | 655.125 

51. II 69 I 249yr. 1 mo. 11 da. || 70 | 17877 || 71 | $7310756 

52. II 72 I 4 cwt. 1 qr. 181b. J 73 | 7398 || 74 | 2360 ( 75 | $526 

52. II 76 I 6274 | 77 | $356.35 gaiu. || 78 | 3A. 2R. 39 P. 
5i II 79 I 41 cords 5 cord ft. || 80 | $3280.105 || 81 | $44161.987 
6i II 82 I 2yr. 8 mo. 19 da. || 53. || 83 | $14352.50 I 84 | 

53. I 30 gal. 2 qt. 1 pt. || 85 | 50062 || 86 1 15550 || 87 1 12° 23' 53' 
53. il 88 I $161,175 loss. || 89 | 2271707 |i 90 | 32 yd. qr. 2na 
53. li 91 I £950 2s. 8d. || 60. || 1 | 6776368 | 2 | 68653214 
m II 3 j 342245i \\ 4 | 1952883 \ 5 \ 4354224 I 6 | 102854064€ 
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60. II 7 I 24668698404 || 8 | 3329480 || 9 | 4086084764 

60. II 10 I 129844534245 Q 61. || 11 | 810444 || 12 | 2361312 

61. II 13 I 72127422 ] 14 | 5403312 || 15 | 124409760 

» — 1 ■ - - I ^WM. ^M I _ ■ - —■ — —- — 

(I. II 16 I 1990170000 I 17 | 3165172200 || 18 | 582400000000 
61. II 19 I 1104448.48 |! 20 | $2501.136 || 21 | $23121.312 
61. II 22 I $71997.312 |i 23 j 17019.168 [ 24 | $30780.960 
61. II 25 I $21597.440 | 26 | $38824.056 || 27 | $278879.364 
61. II 28 I $379255.968 | 29 j $9282001.666 || 30 | ^281 6s. 8d, 
61. II 31 I 24T. 7cwt. 3qr. || 32 | 118yd. 1ft. 3in. 
61. II 33 I 114° 26' 15" J 34 | 56hlid. 7 gal. 2qt. Opt. 

61. II 35 I 598 E.F. || 62. || 1 | 865T. llcwt. 3qr. 201b, 

62. II 2 I 320 yr. 2 mo. Owk. Ida. 15 hr. 12 rain. [ 3 | 4896 
62. II 4 I 670460 ; 6704600 J 5 | 5704900 ; 57049000 
62. II 6 I 4980496000 ; 49804960000 J 7 | 9072040000 ; 
62. II 907204000000 || 8 j 74040900 ; 740409000 || 9 | 67493600 ; 
62. II 67493600000 | 10 | 129359360000 || 11 | 13729103000000 
62. II 12 I 664763206000000 | 13 | 8799238229600000 
62. II U I 2526426017908695000000 || 15 | 1093689308445084- 

62. 11*378777040 || 16 | 16714410677359581583737 || 17 | $61975 
62.11 18 I 3240 II 19 | 2097 J 20 | 133 yd. 3qr. 2na 
G2. II 21 I £S 19s. 4d. 2 far. [ 22 | $1031.68 I 63. 1 23 | $15 

63. II 24 I $506.88 g 25 | $6336 I 26 | $5545 || 27 | $16763839 
63. !| 28 I 496 rai. 1 fur. 24 rd. I 29 j $657 || 30 | $24,375 
63. II 31 I 868 miles || 32 | 7fi) 2 ? 7 3 03 12gr. || 33 ) 
63. II 411 bu. Ipk. Oqt. j 34 | 421SU \\ ft\. \ ^^ \ \^^»i* 
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64. II 36 I $16875.60 | 37 j 2T. 18cwt. Iqr. 211b. [ 38 1 1971.04 
64. 11 39 I 461 left ; $1315 price. || 40 | $1417 | 41 1 $65962788.75 

64. II 42 I 750 II 43 | 13500 || 44 | $243.00 | 45 | 11914 
66. II 46 I $4770.755 || .47 | $61 || 48 | $672 [ 49 | 286 :.r. 9 mo 

65. II 50 I 84 rd. 14 ft. || 51 | 50 || 52 | 24 cords. ] 53 | $92 gain 

65. II 54 I 216.11 55 I $149.25 || 56 | 37816 || 57 | $34.88 

66. II 58 I 669 hhd. 40 gal. 2qt. [ 59 | 13650000 J 60 j $202.50 

66. II 61 I $21,475 || 62 | $927.35 S 67*. II ^^ I $18844.01 

67. II 64 I $132,935 || 65 | iS175 18s. 6d. | 72. || 1 I ^^^^ 
72. II 2 p6842 J 3 | 269368. j 4 | 275155 || 5 | 7948312 
72 I 6 I 1147187 I 7^62331642 jj 8 | ^£15 19s. 9d. 
72. II 9 I 4 A. OK. 33 l'JW| 9 yd. 2qr. 1 na. | 11 | $79.3445 




72. II 12 I $209,728 || 131 $(51862.18 || 73. 1 14 | 15311409^ 

73, 1 15 I 237132 || 10 1177242 J 17 | 68 || 18 | 44670 
73. i 19 I 27^1 II 20 I $17.4512 || 21 | $3,842-/^% | 22 | $1,125 
73. II 23 I $0,375 || 24 j $0.81 || 25 | $5.01 || 26 | $52.88 || 27 | 9 
73. II 28 I 95 II 29 I $8 I 30 I 763521 | 31 | 407294|^|5 
73. II 32 I 13195133^111 || 33 | 125139201|||J3 
73. i 34 I 26957 7255882-r^^V^ i 35 | 14243757 748fff}^ 
73. I 36 I 15395919^fiJ Ja^ 37 | 30001000^^1^ [ 38 | 
73. 1 131809655^^11^ || 39 | 300335575f f f JJf | 40 | 9948157 

73. i 977^V^y/-, H 41 I 59085714tVt I ^2 | 1258127H?ff 
73. |i 43 I 119191753^^^^ j U~\ 17a73R^"7P. 
73. II 45 I Ida. 12 hr. 31mm. 30 sec. || 46 | 35 mi. Ofur. 29 rd 
73. j 41 1 49 gal S^ qt. J 48 \ 2 bu. pk. 7 qt. [ 74. || 49 | $25.25 
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T4 

K 



50 I 28. 4d. I 51 I 22 uiL 1 far. 8 rd. | 52 | 316A. IR. 35P. 



75. 
75. 

75. 



53 I $27,397+ | 54 | 98765 | 55 | $11250 | 56 \ U8018}^f 
57 I $4.75 I 58 j $12.50 jj 59 | 757188|Vi 



60 I $1,625 I 61 I 365 days. | 62 | 800008 | 63 | 47 



64 I IT. 13cwt. 3qr. | 65 | 45 cu. ft. 995|f cubic inches 



66 I 30j^} tous. I 67 | 4424^}^ J 68 | 59' 10"] |j 



75. 



69 I 6doz. I 70 I $4.50 | 71 1 ^2273 7s. 6d. | 72 | 41684^^ 



73 I 9 I 74 I $56 I 75 I 666^ | 76 | 200000 



76. 



] I 7175 I 2 I 4600 | 3 | 168525 { 4 | 76850 ] 1 | 2725 



76. 



76. 



77. 



2 I 387321 I 3 | 4413840 |j 4 | 15423 - 1 5 | 2674584 



6 I 280082 i 77. I 1 | 4800 { 2 | 5950 |j 3 | 185000 



4 I 8380225 | 1 | 55975066} | 2 | 49357466] 



77. 



3 I 355850400 | 4 | 148072400 | 1 | 7408000 



77. 



2 I 2199176000 { 3 | 242601500 || 4 | 17573500 



79. 



1 I $142 I 2 I $17 I 3 I $14 y 4 I $35 li 5 I $864 || 6 | $172 



79. 



7 I $120 I 8 I $90 I 80. I 1 I $121,615 I 2 | $67.50 



80. 



3 I $737.88 I 4 | $496,875 | 5 | $118.9145 | 81. || 1 1 ^^•^^'^ 



81. 



2 I $12.8915 I 3 I $5,922 ; $6.4575 ; $9,198 || 4 | $18.22765 



81. 



5 I $736.68468f | 6 | $876,434 || 7 | $2423.09925 



81. 



8 I $339286.5375 ] 82. t.l | 254 || 2 | 26251^^^^ 



82. 



3 I 291147 I 4 I 211488VVk I 5 | 978 || 6 | 954 { 7 | 140848 



82. 



82. 



8 I 2025 I 9 I 39252 | 10 | 475542 | 11 | 242172 



12 I 484344 { 13 | 951084 || 14 | 2250 | 15 | 48126 



82. 



16 I 16215 II 17 I 48645 | 18 j 144378 i 84. | 1 | 387 



84. 



2 I 1548 I 3 I 532 J 4 I 804 I 5 i 15911 V ^ V ^^^^ 
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84. I 1 I 1809 I 8 I 3216 1 85. | 1 | 1322fH D ^ I ll^OjH 

85. I 3 I 218SHI I ^ I 83253AV | 5 | 2459HI || 6 | 40T3tf^ . 

86. 1 7 I 9507HM II 86. I 1 I mmi » 2 | 146 | 3 | 9\\im 

86. 1 4 I 158 732ff8jf^ | 5 | 253^»^Vg g 6 j 224TfflM 
8G. I 1 I 196ff g 2 I sniff II 3 I 61096ff || 4 | 121|H 
86. I 5 I 9095H I 6 | 6992|f || 7 | 6150t^ | 8 | 4019^ 

89. B 1 I £31 ITs. 6d. I 2 I jS2 9s. 5fd. I S ] £1 168. 10|d. 

-" 

89. J 4 I ^594.50 || 5 | iS469 58. | 6 | iS931 | 7 | JS5ST 5s. 

— -^ 

89. II 8 I i:;^ 10s. B 9 I $2.70 B 10 | 1555 U ^^ I $541.50 
89. I 12 I $3.00 B 13 I 1812.25 f H | $24,375 B 15 | $63.4375 
89. B 16 1 $3 1 5^40 B 17|$469.03Bl8|ie61OB. B91. B3| 10° 34' 0'* 

91. B 4 I 35° 11' 0" B 5 1 13° 23' 0" B 92. B 1 I Ihr. 2mm. 8sec. p.m. 

92. B 2 I 2 hr. 55 min. 24 sec. p. m. B 3 | 8 hr. 12 min. a. m. 

92. B 4 I 1 br. 2 min. 20 sec. Fast. B 93. B M ^3° 55' W 

93. B 2 I 95° 48' W. ; lOhr. 17 min. 48sec. p.m. B 3 j 23° 45' 22" W, 

93. B 4 1 120° W. B 5 I 156° 59' E.B 94. B 1 |I128 B 2 | 2bu. Ipk 

94. B 3 I 32 B 4 I 463684 B 5 | 41666|« B « | 57979^J!J 
94. I 7| 7mo. 1 wk. 4Jd.B8 j 12yr.B 9|6mo. Owk. 5d. 14hr. 40mbi 

94. B 10 I 765 B 11 I $72 B 12 | $5 B 13 | $812.25 B 14 | $147.9375 

95. B 15 I <£14 14s. I 16 I iei66 2s. 8d. B 17 | 6d. B 18 | $6.95175 
95. B 19 I $8.64 B 20 | $93 B 21 | 36 B 22 | 451b. 6oz. Upwt 
95. B 23 I 50 B 24 | $2480 gain ; $19 per acre. B 25 | 6780 cu. ft 

95. B 26 I $773,395 B 27 | $42408 B 28 1 $16.7025 B 96. B 29 |"7680 

96. B 30 I lib. 7oz. 12pwt. 11 gr. B 31 | $10 || 32 | 2bu. Ipk. 7qt 
96. 1 33 I $0.15 II 34 \ 104 \\ B5 \ U \\^^ \ ^^ ^^l. I qt. [| 37 | 96 
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96. I 38 I $598281 II 39 | 31680 || 97- 1| 40 | 130 || 41 1 119^^V3^ 

97. II 42 I 11 hr. 4min. 32 sec. a.m. || 43 | 12to 30' 
97. II 44 I 67° 35' A»s long.; 9hr. 19miii. p. m. B's time 
97. B 45 JIO cords 7 C. ft. 15cu. ft. || 46 j Icwt. 3qr. 9lb. lOoz 
97. I 4T 1 $164,475 || 48 | 282yr. 6 mo. 8da. || 49 
97. II 6 gal. 2qt. Opt. 2 gi. || 50 | 6° 13 mi. Ifur. 34rcl. 2yd 

97. II 51 I 1000000 II 98. || 52 | 13824 || 53 | 36100 
98.11 54 I Umi. 5 fur. 21 rd. 8 ft. || 55 | 10 || 56 | 36 
98.157 I 3 yd. Iqr. 3na. || 58 | 33 || 59 | 13209^^5^3 

98. II 60 I $11.88 II 61 I lyr. 205 da. 17 hr. 15miii, 

98. II 62 I $10591021.60 || 99. || 63 | 25 yr. 6mo. 16da. 9 hr. 

99. II 64 I $2478, Widow's share ; $1239, ChUd's share. || 65 j 
99. II 13068 II 66 | 107° 47'; 1 hr. Umin. 8 sec. p. m 
99. B 67 I 4 hr. 56 min. p. m. ; 26° east of New York. 

m - - — - _ ■ ^ 

99. II 68 I 48 hr. || 69 | 4333ff§ || 100. || 70 | $2 || 71 | 46ilbs. 
100. I 72 I 14 days. || 73 | 28 bar. 6 gal. || 74 | 24 bar. 19 gal 
100. I 75 I $85.33^ || 76 1. 11 J^ rolls. || 77 | 7 mi. 6fur. 20rd. 

100. I 78 I 87501b. II 79 | $18,025 || 80 | 2500 bbl. || IQl. || 81 | 

101. 1 482bu. Ipk. 2qt.= 1st ; 160 bu. 3pk. Oqt. l^pt. = 2d; 
101. 1 321 bu. 2pk. Iqt. Ofpt. = 3d. || 82 | 40° 50' East , 
:f)l. I 35^0% II 83 I $2400 = Captain's ; $1000 = Lieutenant's 
\01. I $600 = Midshipman's ; and $200 = SaUor's. || 84 j 87° 30 
101. I 85 I 9hr. 33 min. 14sec. a.m. || 86 j lOhr. 54min. 16sec.A.M 

101. I 87 I 19° II 88 I 4800 yd. || 89] $7410 \\ VS%, \ \^^\\A\^ 

102. I 91 j 201 1 bu. II 921 1 yr. 338 da. 22 \it. ^ ^^ \ 1^ = ^x^^\>^^ \ 
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102. I 26 = less. | 94 | $57 = less : tl33 = greater | 95 | UOda 
102. II 96 I $1.18T5 II 97 | $8383^ = A's ; $8520^ = B's ; 
102. J ^7708^ = C's. 11 98 | $11651.25 -. Ist ; $11576.25 = 2d; 
102. I $11496.25 = 3d ; $11401.25 = 4th. [ 104. | 1 j 3 x 3 
104.12 X5;2x2x3;2 x7;2x2x2x2| 
104. |2x3x3;2x2x2x3;3x3x3;2x2x7 



104. 


[2 


1 


2 


X 3 X 5 


i 2 


X 11; 


2 


X 


2 


X 2 


X 


2 


X 2; 


104. 


|2 


X 


2 


X 3 X l\ 


2 X 


19; 2 X 2 


X 


2 


X 5 ; 


3 : 


xS 


;y 5; 


104. 


l'^ 


X 


7 


105. I 3 


2 X 


5x5; 


2 


X 


2 


X 2 X 


1', 


2 


x29; 


105. 


D2 


X 


2 


X 3 X 5 ; 


2 X 


2 X 2 X 


2 


X t 


3x2;! 


2 X 


3 


xll; 



105. (2x2x17; 2x5x7; 2x2x2x3x3 
105. ||4|2x2xl9;2x3xl3;2x2x2 x2x6; 
105. |2x41;2x2x3x7;2x43;2x2x2xll; 
105. 12x3x3x5 || 5 | 2 x 2 x ^ x 5 ; 2 x 3 x 17; 
105. ||2x2x2x 13; 5x5x11; 5x2x2x2x2x2x2x3, 
105. ||2X2X2X59; 2x2x2x2x2x5; 2x2x11x19 
105.11 6 I 5x3x7; 2x53; 2x2x3x3x3; 2x5xllj 
105. 115X23; 2 X 2 X 29; 2x2x2x3x5; 
lOo. II 5X5X5; 5x5x5x3x3; 2x2x2x5x3x3 
105. I 1 I 2, 5, 3 II 2 I 2, 3, 1 II 3 I 5, 7, 3 II 4 I 2, 3, 7 II 5 Ij 
107. I 1 I 32 II 2 I 3| II 3 I U I 4 I 48 a 5 I 8||| 6 I 4| II Tjl 

107. II 8 I A II 9 I 6i a 10 I 27 [| 11 I 9 II 12 I 3«..|| 108. { 13| j6 

108. i 14 I 4 II 15 I I6f II 16 |.8|| H | 471^1 18 1 15 | 19|621C 
108. II 20 I 6f I 21 I Hi I 22 | lli-jl 23 | 4J || 110. | 1 | 12«» 

. > ■ '^ '— 

no. I 2 I 7200 II 3 1 \im \\ 4 \ \Q0^ I 5 [ 10500 |j 6 j lOMO 
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UO. 



no. 



1 10. 



111. 



(11. 



7 I 540 I 8 I 420 { 9 | 336 | 10 | 1176 || 11 | 



144 rods. 16 days = A*s time ; 12 days = B's time ; 



9 days = G's time. H ill. | 12 | 11680. 112 at 4!l5 ; 



105 at $16 ; 80 at $21 ; 70 at 124 || 13 | 210 bu. 105 bags 



70 bbis. ; 30 boxes ; 14 hhds. m4 | 60 days. A = 3 times 



111. 



Hi. 



B = 4 times ; G = 5 times ; D = 6 times. || 112. 2 | IS 



3 I 12 I 4 I 5 M 5 I « II « I 10 I 7 I 28 H 8 I " 



114. 



1 I 16 I 2 I 7 I 3 I 22 I 4 I 124 g 5 I 62 I 6 I 81 ] 7 | 45 



114. 



8 I 25 I 9 I J.2 I 10 I 3 I 11 I $22 per head. 13 = A's 



114. 



No. ; 21 = B's No. ; 29 = C's No. || 121. ^ 1 | V" i V , .- 



121. 



2 I ¥; ¥ I 3 I ff ; f? I 4 I 1^; e II 5 I i^; i^V ^ 



121. 



6 1 fl; W IP I W ; W II 8 1 M ; w M I ¥;¥; 



121. 



121. 



121. 



V- I 2|^;*;l;f;f II 3|^;r, J;U *IH; 



H;H;¥;¥ll5h"^;f;f;f l|6|i;|||7|f; 



f ; I; A; A II siH; ¥; ¥; ¥; ¥1122- MIA; 



122. 



A; A; A II 2|/x; A; A II sjj?; A; A; A 



122. 



* !«; M; A; A; A I M A; A; A; A I « I A; 



i2g- 1 A ; A ; A II 7 1 ^ ; /„ ; a || 8 | /» ; A ; A ; A 
iii n I A; A; A II a I A; A; A II ^\i{;U; A^ 
m.l^\ I'A ; /A; AV II 5 I rVf; H; H II 6 1 AV; ^A ; 
i gg. I AV H n H; AV; A\ I 8 | ^'A ; U ; A» 

1^3. 1 1 1 1!; tf ; fH 2 Hi ; If ; H ; tVt II 3 I HI ; HI; 
123. a ill M I AV; JB; AV; mi 5 1|§ ; H; 1*^ ; \H 

124. 1 1 j f ; i / 2 / j I 3 I II ; ^ . I-, ^., \\ ^\VlN>e^N 
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i«4.|f;f||5||f;H;if;H;*l 6|II;H; A;Ai 

m. I \ n 125. II 1 I lyU 2 I -W » 3 I H^ M I -*r¥ I 5 I ^» * 
125. 1 6 I ly* I 7 I M^ I 8 I iViP II 9 I ^m* I 10 I H'lP 



125.1 



126.1! 



1 I ai*/-* J 1 I 1^ II 2 I HIM 126. [ 3 I i-W 



I '-¥f-» II 5 1 ^^F 1 6 I 1-4^"^ 1 1 I SJ!^^?^. 



126.8 



I ^N>1 



8_7 



II 9 I ^fP 



I 10 I H*-* II 11 I HV 



126. i 



2 I *^^Wi/^ I 13 I ^U^ i 14 I ^^ I 15 I 141 



126. I 



6 I u^» I 17 I is^^ J 18 I 4^1^ B 19 I u^«,V* 



126. 1 20 I i||^ II 21 I -L^li II 22 I n| I 23 | S33| 



127.11 



1 H 1 2 1 12 B 3 I 5^ I 4 I 24^88 J 5 | 9 | 6 | 56^ 



127. 



1 12i| I 8 1 22,Vr II 9 1 ^^^^ih II 10 1 5|}f B H | U^j^ 



127. B 



2 I 225 II 13 I 191^ B 14 I 14 I 15 I 376|H 



127. 



6 I 10731^ II 128. II 111 B 2 I 1 B 3 I i B 4 U 



128. B 



1 1 II 6 1 iii n I A II 8 1 5 B 9 1 n 10 1 V = 1? 



128. I 



lU D 12 I HI II 13 I H 8 U\^ II 15 lit? 



128. I 



6 I ^\ II l"? I H I 18 I A II 19 I il 1 20 hV, 



128. 



21 I A II 22 I -rfr I 12». B 1 I A » 2 I 3^ I 3 I A 



129. 



5 



5 I t\ 1 6 I IH n I 1 I 8 I 35f 1 9 I 141 



129. B 



I 8i B 11 I i¥ir II 12 I y^b 1 13 I 13^ I 130. B 1 JH 



130- I W. H I 2 I m. m, 7\%. m ' 3 I Wc?*. !f 8. m iV 

130. M I H. H. II ih li B 5 1 VirV. m m. m i 6 1 m 

130. B Ml ni It't/V.IHB 8 I fl, fl, !l, W II 9 I w.- M, W 
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130- II A M I JV> A. A. }j II 2 I M. ^S. H II 3 I M, iS, VV 
130. M I ¥iP. ii W a 5 I v/, u, ¥^ II 6 I H. !g. ^°. W 

130. n 1 41, ««, ?^Mf n 8 1 H. t's. h. h II 9 1 n. n. ii 

- ■ ■ 11 1 ■ II ■•' 

130. II H » 10 I W. Vo°. M, W II »32. II 1 I m. ^h. m 
132. 1 2 I if, il, H i 3 I H, it, /, II 4 I V/, W. A 
132- I 5 I W. H, '/g a 6 I <^ii, ^, il I 1\ W, VV, /a 

132. II 8 I w. H. H> H II aT^, tVf, V^V II lo I W. V¥. 
132. 1 H Ml I W, V6^ ^ II 12 1 II, vv. H i 13 1 vj*. 

132. BW. H. tV B 134. II 1 I 720 far. |1 2 | 1666§lb. 

I »^»^» ^^1^ — -M^ -■■■■■■ ■■ ,, ■■■■■■■■ .1 ■!■ ■!■— — ^— ■■■ ■■^M.^^— ^^ 

134. II 3 I 7840 min. 1 4 | 3240 grs. || 5 j ^rd. || 6 | J^yd. 

134. B 1 I ,,»sW° B 8 I dtk cord. B 9 t ^*- ^"^^ 5 ^^- *^ 
134. I 10| 6fur. 8rd. 4yd. 2ft. Bin. ; 6fur. 34 rd. 1yd. 1ft. 8f in 

■' - - .- ■■ - -- — , III I I I - " 

134. B 11 I 33rd. 1yd. 2ft. 6in. || 12 | ^guin. B 13 | ttVti 

134. fl U I itflit B 1 I Hmi. B ^ \ mi II 3 I JUh 
135. 1 4 I |e§ II 5 I §H B 6 I ff n I m B 8 I ,s^ B 9 I s?, 

135. B 10 I ^% I 136. 1 2 I f, ^, II, i§ I 3 I ^='j^, ^, H , U 
137. I 1 I 2^aj| 2 I 3 jy^ B 3 I 2H a 4 I l^s%\ I 5 | 4H B 6|7j g 
137. 1 7 I 2^,^ B 8 I 9|f B 9 I ISfg^ || 10 | llj>g B H I 26^ 

137. B 12 I lOj'A B 13 1 4|f B 14 1 e^V B is I en B le I i3HI 

137. fl n I 18^ B 18 I 89,fr B 19 | 212,?, B 20 1 16^ B 21 1 65 jft 

187. B 22 I lOOJI B 23 | 89j| fl ^^- B ^4 | 347Hbn8.; liJTJ H 
139. J 1 ) 14^in. H 3 I 2 dal 14 \«. SO mvu. \ ^ \^- c«^~ V^ i 
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139. J 19 lb. 4^oz. I 4 I 2oz. lOpwt. 12 gr. || 5 | 9cwt. Iqr. 
139. I 51b. 8f oz. I 6 | 20bu. 1 pk. 5^qt. | 7 | 3 hhd. 37 gal 
139. i|3qt. Opt. Ifgil. I 8 | 55 da. 2 hr. 47 mm. 30 sec 
139. |9|2R. 20 P. 11 sq. ft. 58^ sq. in. || 10 T in. ] 11 
139. I 13s lOJd. I 12 I 7 fiir. 2 ft. 9 in. || 13 | 222 da. 1 hr. 24min 
139. i 14 I 7oz. 7pwt. 23 gr. || 15 | 5 8. 16° 16' 40^%' 

139. i 16 I 1 yd. Oqr. 2| na. || 17 | 1 C. ft. lieu. ft. 466|cu.iB. 
139 J 18 I 2C. 4C. ft. 2cu. ft. || 19 | 3 yd. 2qr. Ofna. 

140. 1 20 I 3 A. 2R. 33|P. J 21 | Ucwt. 3qr. 211b. lloz. IJdr. 

140. 1 22 I 3 fur. rd. 2 ft. 6 in. || 141. || 1 | ? || 2 | ^^ I 3 | 3*3 

141. l^\lU\^\^s\\^\^'7 iUih a 8 I ^Hi I 9 I A 
141. tt 10 U! II H I 24^ II 12 I 1,1^ II 13 I i I U I ^^, 
141. a 15 I 7| II 16 I 14f II 17 I ^0 II 18 I 3§ II 19 I 9f-| j 20 | 6|S 

141. II 21 I 8f II 22 I i-i II 23 | m \\ 142. || 24 | If || 25 j 18H 

1 42. II 26 I 1811 II 27 | 33/o || 28 | 22^^ || 29 | $^% | 30 | tlSj ^ 

i42. i 2 I Tfs II 3 Uh IM I TT^ II 5 Ufi^ I 143. ({^72^ 
143.113 I 761 II 4 I 7334 II 5 I 6f| || 6 | 182,^ 
144.11 I I 9oz. 7pwt. 12 gr. | 2 | 7cwt. Iqr. 241b. 8oz. 
144. II 3 I 29 gal. 3|qt. || 4 | 1 mi. 1 fur. 16 rd. ( 6 | Is. 3d, 
144. II 6 I 38' 34f' || 7 | 563 A. OR. 35|P. j 8 | 10 cwt. Iqr. 
144. II 22 lb. 9iJoz. || 9 | 1 lb. 8oz. 16pwt. 16 gr. || 10 | 
144. I 2 cords 2 C. ft. 4 cu. ft jj ll|5Jin. || 12|4| 33 23 4gr 
144.1113 I lA. IR. 17P. 21|8q.yd. J 14 | Ipwt. 18igr 
14i>. I 1 I 3f II 2 I 1^ II 3 I 71 IM I llA i 5 I iTT^ 
/Mi 7 I 44 I SI 1584 \\ 9 \ 60^^^ \ \^ \^^%*V^ \ VV I 4536 
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146. I 12 I 5406 I 13 | 6975 || 14 | 11725 | 15 | 3| {| 1^ I ^^ 
1 46. II n I 63 II 18 I 178^ || 19 | 14^ff || 20 | 19* j' 21 | fj 
116. I 22 I ^ II 23 I JT II 24 I /„- | 25 | 14 g 26 | 18 || 27 | 130^ 
146. I 28 I 3^ II 29 1 14 |j 30 | 6316| |! 31 | J? || 32 | 6^f 
146. II 33 I 4 I 34 I TJ; I 35 I 2j i 36 I 20 || 37 ||| || 38 '|f 

146. I 39 I 2/t i 40 | .^j « 41 j 14^ ;| 42 | Ij || 14 7. | 43 ;_11 J 

1 47. I 4^ I 22^ I 45 | 3^^ || 46 j 14f | 47 j 7^ II 48"| 8^ , 

147. II 49 I 55 cents. || 50 | 34^ || 51 | 43f jj 52 j 325 i 53 | f 
I47> I 54 I ^ ji 55 I $f II 56 I H II 57 | 20f || 58 | 12^ » 59 j bj 

148. 1 60 I i I 61 I 120 A. = A's share ; 80 A. = B's share , 
148 j 20 A. = C's share. || 149. || 1 j j || 2 | ^ I 3 | ^Vs 

149. I 4 Uf^ I 5 I VV»g II 6 I 7| II 7 I 36 a 8 I 1 II 9 I 21 
149. ai0|lH II 11 lUI II 12 I l^k II 13 I » I 14|61t'i 
149. n 15 I 1662^ II 16 | 1363 || Hj ^ II 18 I M II 19 I H^ 
149. 1 20 I 2if I 21 I 9A II 22 | 48^, || 23 | ^V^ | 24 | l,Va- 
1 4 9.i25|r^^||26|M|27|jV||28h 'g | 29 j y fy || 30 | ^f 5 
149. I 31 I 40 II 32 I 1120 || 33 | 1} || 34 j 1} II 35 j ^ 
149. II 36 I H? M7 I HI H 38 I Ij II 39 I 825^ || 40 | 4193^^, 
149. a 41 I 16046^ a 42 mi 43 j ^ II 44 m 45 I 22f 

149. I 46 I 68Hf II 47 I 3i || 48 | Ij M9 I 9| M 50 | 72,^!^ 
160. 1 51 I 5}Ibs. I 52 j l^yds. | 53 | 1^ 54 | 4 B 55 I /, 

150. I 56 I 3^V II 57 I ItV I 58 I 6 I 59 I I II 60 I 21 |i 61 | 27| 

150 . 1 62 I 14,^1 "l 63 I ^ I 64 I A II 65 I A II 151- || 66 | 15} 

151. 1 67 I 19H a 68 I 14| n 69 m a TO I $|i n 71 I 18j 
I5I.I 73 ; 108j^ J 73 ( I J 74 1 4 41& \^4\\'\'5»\\!^\V\\\S!\ 
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151. I 78 I 4^ I T9 I 6 I 80 I 13j^ g 81 | | | 82 | 6096 
I5L I 83 I HA'II 152» II I I 1A 1 2 I ill I 3 | 2H j 4 | 100 
l52.||5|H|6|U^lUI|8|35||9|ff8 | 10 j 24 | 11 | 

152. II 5^11 12 I JV I 153. n 1 1 15 II 2 I m || 3 | 7^| || 4 | 42ffl 

1 53. I 5 I ^A I 6 I 26^2, 1 7 I 15 || 8 j 16^1 9'| 8biL Ijph 
153. 11 10 I 1 mi. 2 fur. 16 rd. || 11 1 4 mi. 7 fur. 19 rd. 3yd. OJJft 
153. II 12 I 20J II 13 I 14 1 14 I 20^ 1 15 | 2700 = A's share, 

153. I 2800 = B^s share ; 800 = C's share. || 154. || 16 | 40 

m ■■■■■■ !■■ ■ ,, » ■■■■■ ■l■^^■■^ll^ ■^»^^M ^m 

154. lU \£n 17s. 5d 0* far. || 18 | 24 = John's ; 32 = James' 
154. 1 19 I 285f II 20 | A, 80 ; B, 24 ; C, 30 ; D, 40 ; 66 rem. 
154. II 21 I 4678 II 22 | $2^^ selling price ; I^^VV- 1st one's gam; 
154. II 1^ = 2d one's gain. 1 23 | 257^^ || 24 | 7J || 25 | 
154. II I724i = A's ; 123I§ = B's || 26 | 165 J 156. i 1 | 7ft. 2' 
156. II 2 I 5 ft. 2' 6'' II 3 I 21 ft. 4' II" i'" \\ 4 | 5ft. 7' 
156. II 5 I 3' 3" 2'" II 6 j 2 ft. V 3" || 7 | 15 ft. 4' 10" 4"' 



// nir 



156. II 8 I 3 ft. 6' 5" 5'" || 9 | 87 ft. 10' 7" 4"' || 10 1 183 ft. 6' 6" 2 
156. II 11 I 223 ft. 8' 4" 9'" || 12 | 87 ft. 2' 7" 9'" 6"" 
156. II 13- 1 317 ft. II' 0" 4"' II 14 | 543 ft. 6' 3" 2'" sum ; 
156. II |107 ft. 8' 9" 2'" diff. jj 160. || 1 | 41 cu. ft. 3' 10" 



1 60. II 2 I 43 sq. ft. 6' 6" || 3 | 82 sq. ft. 9' i" || 4 | 347 sq. ft. 10' 3' 
160. II 5 I 654 sq. ft. 7' 8" 8'" 3"" | 6 1 2917 sq. ft. 0' 0'' V" 4''' 



160. II 7 I 194 sq.ft. 4' 3" 6''' || 8 | 39 sq.ft. 11' 2" 8 



160. II 9 I 296 sq.ft. 10' 6*' || 10 | 96sq. yd. 2 sq.ft. 8' 3 

160. 1 11 I 3150 sq.ft. || 12 | 327^sq. yd. [ 13 | 2Isq. ft 

/<?/. / 14 I $26A0 I 15 1 10 iL. !■&. ^?>Y.\\<b\^V\<i«.^J,.ft. 6' 9" 
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101. I 17 j 99 I 18 I $208.01| || 19 | 89cu. ft. 3' || 20 | $18.49j 

161-121 I 504cu. ft. I 22 | 1 If | cords || 23 | 24124f| 

161. g 24 I 41958 [ 25 | 19419 cu. ft. 9' || 26 | 849 cu. ft. 8' 8" 
161. I 27 I $15,403+ l| 28 | 275^ cu. yd. 1| 162. || 29 | $19.80g 



163. 1 I 1 


4 ft. r j 2 5 ft.. 3 3" 1 3 48 ft. 6' 4 8 ft. T 


163. 1 5 


I2ft. 6' 6 37ft. 3' 7 1 1ft. T 8 SO. 


163. n 9 


6 ft. 6' Bjj^s'' 1 167. 1 1 .06 2 1.7 J 3 .005 


167. B i 1 


.27 5 1 .047 6 j 6.41 7 7.008 8 9.05 | 9 1 11.50 


167. 10 


44.7 1 I 2f.4 1 2 36.015 3 99.0027 4 .320 


167. 5 


200.000320 6 .3600 7 5.000003 8 40.0000009 


167. D 9 


.4900 10 59.0067 11 .0469 12 79.000415 


167. 13 


1 67.0227 1 14 105.0000095 15 40.204000 


168. 1 


$37,265 1 2 $17,005 | 3 $215.08 4 $275,005 


168. 1 5 1 


$9,008 1 6 $15,069 7 | $27,182 | 8 $3,059 


171. 1 


1306.1805 2 528.697893 | 3 159.37 §4 | 1.5415 


171. J 5 


446.0924 6 27.2087 | ^ 88.76257 J 8 71.01 



171. II 9 I 1835.599 jj 10 | 397.547 || U | 31.02464 || 12 | 90.210129 
171. 11 13 I 204.0278277 1 14 | 400.33269960 || 15 | .1008879 

171. II 16 I $85,463 || 172. || 17 | $1065.19 || 18 | 3.8896 

172. '! 19 I $427,835 || 20 j $19,215 |i 21 | $670,975 || 22 1 $30,286 
72. II 23 I $328,202 || 24 | $248,011 || 25 | $134,634 



73. II 1 


875.0033 


2 


368.5631 1 3 


7141.51354 


H 


51.722 


173. 5 


2.7696 


6 


1571.85 7 


.6946 


8 


.89575 


173. II 9 


1 603.925 


10 


1379.25922 


1 174. 1 


11 1 


99.706 



174. |.12 ) 17.949 )) 13 | .699993 \ U \ ^^^.^Si^'^L \ X^X!^'^^ 
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174. !| 16 I 6314.9 ) U | 365.007495 | 18 | 20.9949 
174. S VJ I 260.3608953 | 20 | 10.030181 | 21 | 2.0294 
174. I 22 I 999.999 || 23 | 2499.75 | 24 | 103.015 ( 25 | ^232 
174. 1 2C I ni.925 II 27 | $82,625 || 28 | $26.60 || 29 j 126.84194 

174. I 30 I 1761.18 II 175. || 1 | .796875 [ 2 | 2 63872 

175. II 3 .0000500 || 4 1 1.50050 [ 5 1 26.99178 || 6 | 10376.283913 

175. B 7 165235.5195 || 176. || 8 | .0206211250 J 9 | 28033.797- 

176. II 099 I 10 I 175.26788356 || 11 | .000432045770 
176. I 12 I 216.94165850 || 13 | .000000000294 j 14 | 18616.74 ' 
176. II 16 I 933.8253150762 jj 16 |.007 15248 | 17 | .608785264 
176. I 18 I .02860992 || 19 | 2.435141056 [ 20 | 1296 
176. I 21 I 312.5 II 22 | .375 ] 23 | .0036 | 24 | 148.28125 

176. II 25 I 12.13035 J 26 | $24.0625 || 27 | $3192.005625 
176. 1 28 I $210.03125 || 29 | $708.901875 || 30 | $2.06525 gain. 

177. II 1 I 4796.4 ; 47964 || 2 | 69472.9 ; 694.729 || 3 | 415300.; 
177. II 4153. II 4 I 2704 ; 27040. || 5 | 129072. ; 1290.72 || 6 | 
177. II 871000.; 8710. || 7 | 140100.; 1401. || 179. || 2 | 258.13007 

179. II 3 I 162.525 || 4 | 2757.89785 I 5 | 35661G3 || ISO. || 1 j 2.22 

180. II 2 I 8.522 II 3 | 33.331 || 4 | 1.0001 || 5 | 12420.5 j 6 j .005 
180. 1 7 I 4.25 II 8 1 .007 || 9 | .075 || 10 | 1.27 | 11 | .015 
180. II 12 I 17.008 II 13 I 25.05068 ; 250.5068 ; 2505.068 • 
180.1125050.68; 250506.8 || 14 | 48.65961; 4865.961; 
180. II 48659.61 ; 486596.1 ; 4865961. || 15 | 41.622 ; 416.23; 
ISO. II 4162.2 ; 41622.; 416220.; 4162200. || 16 | 254.7347748; 

/80.JI25473A1US] 2547S4.114%-, ^bV\^\\.U%S 254734.77.48; 
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180. J 254734774.8 || 17 | .1395646+ || 18 | 1918.516-f 

181. 1 19 I .004735 || 20 1 174.412 '| 21 | 69.7125 || 22 | 1.36832+ 
181. I 23 I 12976.816+ | 24 | ^04958+ || 25 | 6.165 

» > ■ ■■ ■■■■ .■■■■■i ■ ■ .1 I ..■■■■■■■■l«MI»l- 

181. 1 26 I $9,875 | 27 | $2.15 || 28 | $.62 || 29 | 18 | 30 | 8 
181. 1 31 I 14 II 32 I 55.5 || 33 I 269 acres ; $13573,204 cost; 
181. I $50,458 average price. || 34 | $7631.8855 share of eldest ; 

181. 1 $5723.914125 share of others. | 182. J 2 j 10970 

182. i 3 I 60200 y 4 j 1000 || 5 | 100 || 6 | 10 ; 100 ; 1000 ; 

182. y 30 ; 20 ; 2000 ; 12 ; 1200 ; 500000 || 183. y 3 | 8.311 + 

183. I 4 1^1.563+ \\ 5 I 1.16049+ H 6 | 16.119,02 + 

184. I 1 i 31.69274 ; 3.169274 || 2 | 57.13562 ; 571.3562 



184. I 5713.562 || 3 | .675 ; .0675 ; .0000675 || 4 | .049 ; .0049 



184. 11.00049 II 5 I .030467 ; .0030467 ; .00030467 | 6 | .004741 
184. II .0004741 ; .00004741 \\ 7 | .497 ; .0497 ; .00497 

186. 1 1 I 79.1188 y 2 | 35.2843 y 3 | 11.5834036 || 4 | 3202.8870 

187. 1 1 I .25 ; .5 ; .75 || 2 | .8 ; .875 ; .3125 || 3 | .375 ; .04 
187. HI .015625; .2666J || 5| .125; .003 || 6 j .25714 + ; 
187. 1 .44117+ y 7 I .23903+ y 8 | .07157+ || 9 | .4375; 
187 1 .078125 y 10 | .00448 y 11 | .536"; .372 || 12 | .9 
187. 1 13 I .73333^ y 14 |. 48375 y 15 | .51282+ y 16 | .5375 ; 
187. B .005606+ y II I .16666+ y 18 | 1.5555| y 19 | .159091^, 
187. 1 20 I $100.80 y 21 | $17.85 j 22 | 30.6111^ l| 23 | 2.9166|*' 

187. y 24 I 2.8412+ || 188. || 1 I j ; | B 2 | j ; j y 3 j ^o\^ 

188. y 4 I fg-gg ; Ulh ^^lUU^lih I ^ I AVo II 8 I *i 

188. y 9 1 i y 10 1 i II 189. y 1 1 .0546875 1 2 [ .325 i^s i^a.^n?. 
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189. II 4 I .375 II 5 | 71.15113+ j 6 | .6625 | 1 | .15375 
189.18 I .1325 I 9 | .26175 jj 10 | 100511+ J ll | .64 
189. I 12 1.91111+ II 13 |\875 I U | .01587+ 1 15 | .71299+ 

, I, I !■ ■ — — 

189. II 16 I .2325 || 17 |.972916+ j 18 | .48125 || 19 « 55 
189. II 20 I .001617+ II 21 | .25625 || 22 | .063 { 23 | .10416+ 
189. I 24 1.00994318+ || 25 | .791666+ || 26 | .3375 | 27 | .3125 

189. II 28 I .040909 || 29 | .01875 || 30 | .020265+ 
189. 1 31 1 .19672+ || 32 | .34895+ | 33 | .01537+ || 34 | .005 
190.11 I 2 qr. 17 lb. 4 oz. || 2 | 1 hhd. 1 3 gal. 3.44 qts 

190. II 3 I 168. 7d. 2.99 far. || 4 | 2 gal. 1 qt. || 5| 
190. II Iwk. 4 da. 23 hr. 59 rain. 56.54+ sec. || 6 j 8P 

190. II 7 I 6cwt. 3qr. jj 8 | 1 hhd. 47 gal. 1 qt. || 9 | 20 gal. 1 qt 

191. II 10 I lOoz. 18pwt. 15.99+gr. || 11 | 3qrs. 1.5na. 
191. II 12 I 1 yd. 2 ft. 11.9+ in. || 13 | 24P. 23sq. yd. 5sq. ft. 
191. II 82.4832 sq.in. || 14 | 32 mi. 1 fur. 14 rd. 4 yd. 2 ft. 9.408 in. 
191. II 15 I 2ft. 7.5in. || 16 j 43 13 13 9.6+gr. 
191. II 17 I 3R. IP. 13.31 sq. yd. || 18 | 9 sheets. ] 19 | 11 lb. 
191. II 20 I 7d. 2 far. || 21 | IR. 14 P. || 22 | 286da. I7hr 
191. II ISmin. 36 see. || 193. || 1 | .06 || 2 | .08125 | 3 | .034375 

193. II 4 I .01828125 || 5 | .0171875 || 6 | .034 ] 7 j .028 
J 93. II 8 I .024219375 || 194. B 1 | .71428571+ || 2 | .2666+ 

194. II 3 I .4545+ || 4 | .3888+ || 196. || 3 | j ; JV ; jg ; ^ ; ^i^ 

1 96- II M T^^; tV; I B 197> II ^ I ^6 ; mv. e'h', mi; 
197. II Ui ; iU-U II 5 I H ; fil ; T^. ; HI If ; jHh ; ih 

i9^:i2\ .1875^0' H 3\ .0^Q^U%"^U%<ci^Q^%^^55U24137931 

7 
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n 

4r 



198.14 I .^0^156'; /592'; .5^3' | 200. 1 2 | 2.4^181818 ; 
200. f 6^925^5'; .008^97133' II 3 1 165.16^416416'; .04^040404' 

200. f.03^nn77' II 4 I .6\333333'; .4't575t5'; l.V5776n' 

201. I 2 I 95.2^829647' || 3 1 69.74^203112' || 4 | 55.6^209780437503' 

201. I 5 I 47.3^63490' || 6 | 416.2^542876' J 202.7 2 | 45.7^755' 

202. I 3 I 2.9^957' || 4 | 5.09H) || 5 | .65^370016280907' 
202. I 6|4.37M' 1 7 I 4.619\525' II 811.0923^7' || 9 | 1.3462^937' 
202. I 2 I 5.53780^5' J 3 1 1.093^086' || 4 1 1.64ir7' || 5| 1.7183^39' 
202. I 6 I 1.4710^037' || 7 | 6.r656' || 8 | 11 .H)68735402' 

202. D 9 1 .81654U68350' || 203. | '2 | 13.510413^961038' 

203. I 3 I 35.024^0' II 4 \ t.119^54' 1 6 | 26183^428571' 
203.16 I 3.r45' B 7 j 3.>82352941 17641058' || 8 I 1.2^6' 
203. 9 I 15.48'423' 



205. II , 21_1_^ MI1I_1_ 
i. irl39~l + l , 21 "1 + 1 



205.1 - -■^_ = i - -■-_ = ! 
205.1 1+i * 1 + 1 " 






205. 1 ** ' 65~1 + 1__J°I 85 1 + 1__^^^2 + i ~ * 
205. I 2+l2:_3 3+1^^, 

205.1 l+iZ!=5 H-1 ^ _■■ 

205.1 »+L_L=« 2 + 1 " .» 

205.1 l + L_!Z_i» J + '" ' -a. 

205.1 i + j~" i+r"^ 



205. 1 31 __1 109 1 

205. 1 " ' 81 ~ 2 +1ZL_V *^^ *+_= T 
205. S 2 + 1 ~* _, 1 + 1 " , 

205.; 1 + 1~^ ■ 1 + 1 " ,, 

205. 1 5 + i -** 3^1 -m 

205. 1 (i»A + ^) + 2 = Wm ^n«- ^-VV "^^ 
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208.|2 I V=:4 1 3 I V = 5 M I A = f B 5 I 60-h 
208.1 20 = 3 I 6 I f^J=2 | 7 | tX|^» = fof = ]J,» 

808^18 I f = | II 9|^ = HI 10lii = i II 11 { m=i 

gOS. n2|i§ = i|:l3|S114|i||15|i|16| ^ !| 17 ■ ^ 

208. 1 1 jl 12 cwt. II 2 I 6 tons, jj 209. [ 3 | 60 || 4 j 6 | 5 j ^^ 

209. J 6 I 32 II 7 I 28 II 8 I $65 I 211. || 1 I ^ = «^ II 2 | x=27 

209. I 3 I a; = 9 li 4 | a: = ^ || 5 | 38 J 6 j 56 | 7 | 12 | 8 | 40 
213. I 1 I a; = 21 II 215. || 1 | 330 || 2 | 90 I 3 | 504 | 4 | 2.08 

215. I 5 I 875 II 216. || 6 | 99 [ 7 I 2762^ I 8 j 20 | 9 | 122.85 

216. I 10 I 1400 II II I 16485 [ 12 | 121.875 || 13 | $27 

210. I U I 7ioz. II 15 I 3533.936 || 16 | 86.62 | 17 j .£39679 10s 

216. 1 18 I 9 ||19j8|rd.|| 20 | 160 yds. J 21 | 7} | 217. | 22 | 10 

217. I 23 I 920 B 24 I 54 || 25 | 39.375 || 26 | 382.85 | 27 | 63 
217. II 28 I $.036 J 29 | $7080.48" || 30 | $1,925 jj 31 | 2.10 
217. II 32 I 52.50 I 33 I $f| I 34 I 7200 j 35 | $37,909+ 

217. II 30 I 225 II 37 | 20 i 218. || 38 | 54 | 39 | 12 | 40 1 6 

218. II 41 1160 jj 42 I 40.47 || 43 | 10 jr. || 44 | 51 I| 45 1 132.589+ 
218. II 40 I 112^ li 47 I 18.66| || 48 | 56.355 j 49 | 106| || 5O|40 

218. II 51 I 112.86 1 52 | 18090 J 219. || 53 | 21gaL | 54 j 

219. II 2142 to A ; 1 125 to B | 55 | .625 1 56 | 6| j 57 | $15.86} 
219. II 58 I 168 lbs. || 59 | 93f || 60 | 552 | 61 | 11441 

219. II 62 I 6hr. 32mm. 43|^sec. || 63 | 140 I 220. 1 64 , IJda 

220. II 05 I 22ida. || 66 | 45 || 67 | 13^^ I 68 | 20| | 60 [lol 

■ . . — - ,, — ^ 

220. II 70 I 13J II 71 I 810 II 72 I 6 II 73 I lOlir. 40 min. 36^sec 
220. P4 ) 16i times. J 222. I 1 I l<^i I 2 | 7200 | 3 | 187J 
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222. i 4 I 72 I 5 I 10 I 6 I 92^ I 223. 7 | 36 | 8 | 292.5 ) 9 | 156 

223. I lb' I 9^00 II li I 50 II 12 | 13| || 13 | SSUf || 14 I 3hr. 

223. I 15 I $411.04 II 16 I 3f| || 224. || 17 | 180 || 18 | 13^ iiL 

224. I 19 I 14 J II 20 I 7^ [ 21 | 97^ !| 22 | 32 || 23 | 32 j 24 1 132 
226. II 2 I If 1000, A's; $1200, IVs ; $800, C's || 3 1 1714.28f. A's 
226. I 285.7 If, B'b || 4 | $4030, A's ; $3980, B's ; $3980, C's 
226. I $4010, D's II 5 | 100, A's ; 140, B's ; 200, C's || 6 | 

226. I $3333^, 1st ; $3000, 2d ; $3000, 3d ; $2666f, 4th 

227. II 7 I $3000, widow's ; $1500, son's || 8 | $12961.50, A's ; 
227. B $15737.25, B's ; $10802.25, C's ; $1833, D's gain. 
227. I 9 I $450, A's ; $600, B's; $750, C's || 10 | 4242.50, A a 
227. II stock ; 1697, A's gain : 5939.50, B's stock; 2375.80 B's 
227. II gain : 6788, C's stock ; 2715.20, C's gain. || 11 | 237.75, 
227. I A's ; 181.0625, B's ; 125.4375, C's ; 70, D's7^~jj iT] 
227. 187.831+ A's; 65.06+ B's ; 48.795, C's; 68.313, 

227. I D's. II 13 I 2553, A's ; 3401.70, B's ; 1405.30, C's. 

228. I 14 I 15063f, B's ; 9586J, A's. || 15 | 10i5.33J, the first ; 
228. I 1523.00, the second ; 2030.66|, the third. || 2 | 16.38, A's ; 

228. I 35.10, B's; 18.72, C's. || 229. || 3 | $7 || 4 | 6577.23|i|, 

229. I A's ; 1822.76^, B's. || 5 | 288, A's ; 270, B's ; 240, C-j. 

229. 1 6 I 280, D's ; 168, C's. \ 7 | 2648.86yV, A's ; 2901.1 3/^ 

-■ 1^ 

229. \ B's ; 1850, C's. \ 8 | $800, B's stock ; 15 mo., C's timo 
231. \ 1 I 50.24 II 2 I 114.78 || 3 | 1.1875 || 4 | 2.839375 
231. 1 5 I 1.002 II 6 I 12 1 7 I 90 I 8 I 16.74 || 9 | 47.725 
231. I 10 I 27.54 1 11 I 300.365 \ 12 1^ 15^ A^ \ V^\V^^ 
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231. I 14 I 478.125 | 15 | 4344.35 | 16 | 2625 | IT | 5144.625 
231. 1 18 I 12500 1 19 | 3867.01875 | 20 | 15000 | 21 ] 22.95 
231. I 22 I 43.20 | 23 | 65 || 24 | 742.85 ) 25 | 205 
832. I 1 I 20 1 2 I 12^ || 3 I 74 1 M 13f II 5 I 25 I 6 I 87i 
«32. n I ^"^f E 8 I f V. II 9 I 47^6 i 10 1 33H 11 I '^H I 12 j 12^ 
233. 1 13 I 87^ U 14 I 80 g 15 I 70 I 16 I 66} J •H | 160 
233. I 2 I 1900 U 3 I 700 I 4 I 400 g 5 1 15000 jj 6 j 142^ 

233. 7 I 1.9^ I 8 I 90 |j 9 | 7800 jj 10 | 4392 | 11 | 20800 

234. II 1 I 388.1188 || 2 | 9000 || 3 | 550 J 4 | 756 | 5 | 3^.125^ 

235. II 6 I 740 1 7 I 37777.77J | 8 | 5400 || 9 | 4 I 10 | 5426 

235. II 1 I 160 II 236. || 2 | 750 J 3 | 950 g 4 | 30000 || 5 | 13500 

236. II 6 I 50000 || 7 | 5000 || 8 | 2600 I 237. J 1 | 33.75 

237. II 2 I 27.411 || 3 | 236.25 || 4 | 6.15^^ || 5 | $.695 perbasheJ 

238. 11 6 I 8766 || 7 | $.56 || 8 | 915.75 || 9 | 733.20 
238. i 10 I 11765.311 || 11 | 444.75 || 12 | 1970.775 || 13 | 2ct8. 

238. II 14 I 1886U || 15 | 1^% \\ 16 | 90 cents. | 239. 1 17 | $3.20 

239. II 18 I $.96 J 19 | $18.03 || 20 | $.66 | 21 | $1.80 || 22 j 18*/. 
239. II 23 I 25 % J 24 | Neither. || 25 | 8'0 7o || 26 | 25 •/« 

239. 11 27 I 1G0.34375 gain ; 4f/o || 240. || 28 | $1041.15908f 

240. II 29 I 25 % on gold ; 20 •/• on paper, jj 30 | 1612.90^f 
240. il 31 I 14980 II 32, 1 10562.50 || 33 | 20000 [ 34 | 260000 

240. II 35 I IJVo y 36 I $426 j 37 | $400 || 38 j 170 

241. II 39 I 548.80 || 40 | 350, 1st ; 525, 2d ; 70, gain, jj 41 | 6 
241. 1 42 I 4375 || 43 | 45 % || 44 | 25.65 lost. || 45 | 3450, cost; 
241. 1 6% loss. J 46 I 40 Vt || 47 | 10}% || 48 j 339, cost ; 608.60 
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242. I 1 I 188.50, com. ; 1351.50 paid oyer. || 2 | 40.1*7, com. ; 

242. 1 1359 laid out. | 3 | 34.8315 jj 4 | 164.53125 

243. B 5 I 96.33; 5831.61 | 6 | 163.80, com. ; 4340.10, cost. 
243.| 1 I 115.391 I 8 I 6835.283 || 9 | 935 I 10 | 420.922 
243. I ]1 j $10 1 12 I 2511.36 || 13 | 39.1815, charges ; 1261.0625 

243. I trans. | 244. | 14 1 11164.105+ ; 235.295+ | 15 1 15 tons 

244. I 16 J 63.625,com.; 4544.642+ bu. [ 11 | 158bbls. , 
244. 1 $2412.66 || 18 | 183^601+ ; 3.6612+ | 19 | 2^*/c 

244. I 20 I 2^tV« 1 21 | 8^% | 22 | 11 J Vo [ 246. || 1 | 43.815 
246. 1 2 I 60.9815 || 3 | 224.91 | 4 | 360.2832 || 5 | 413.844 
246. I 6 I 1312.50 || 1 | 283.8438 || 8 | 422.8916 || 9 | 1112.90 
246. I 10 I 265.2345 || 11 | 1893.15 || 12 | 373.2495 | 13 | 135 
246. I 14 I 1016.015 | 15 | 120.80 || 16 | 5196 ) 11 | 20.909 
246. I 18 I 26.313 | 19 | 158.88 J 20 | 1919.5013^ || 21 1 5618.15 
246. I 22 I 628.416} || 23 | 64.0625 j 24 | 151.65625 
249. I 2 I 42.24325 || 3 | 420.253125 { 4 | 213 || 5 | 181.25 
249. I 6 I 11.0415 I 1 I 132.1101+ || 8 | 26.9586+ | 9 | 
249. 1416.1613+ || 10 | 1334.2181+ I 11 | 120.0693 + 
249. I 12 I 40.0968 J 13 | 81.6118+ fl 14 | 162 | 15 | 221.266 
249. I 16 I 389.2466 | 11 | 135.3114 jl 18 | 42.9404 + 
249. I 19 I 84.6855 jj 20 | 55.6685+ j 21 | 32.666 
2.50. I 22 I 8590.8333^ | 23 | 36 || 24 | 93.1843+ | 25 
250. 1 160.4408+ || 26 | 12.963+ | 21 | 82.036+ | 28 | 10.964 
250. 1 29 I 819.46103+ | 30 | 801.169 | 31 | 933.1513+ 
260. 1 82 I 499.339+ | 33 ( 140.6444-V ^ ^^ \ ^^"^ 
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251. 1 85 I 403^58 | 86 1 9837.50 | 1 | 894.825625 || 2 | 69T.986 
261. 1 3 I 8339.613 | 252. | 4 | 823.902+ | 5 | 4640.582+ 

25 2. i 6 1 19T6.6305+ [| 2 1 £45 88. Ifd. 1 253. | 8 1 iB45 12s, 4d.+ 
253. 1 4 I i&154 Is. Od. 2 far. | 5 | i&1133 lOs. 9id. | 6| 

253. { i£199 6s. 3|<L |f | M 16s. 5cL || 255. || 2 | 5359.3664+' 
255. I 3 I 8925.5443 | 4 | 1121.041 | 5 | 190.158 | 266. | 6 i 
256. 1 156.20+ I 257. | 2 | 3916.182] | 8 | 439.80 | 4 | 6234.16 
257. 1 5 I 80000 | 6 | 952.516+ | T | 1*/. | 8 | 10% | 9 | 5|S 

258. I 2 I Amount, $200.3575 ; Prin., $175 ; Ans. 25.8575 

268. I 3 I Am't, $291.7215 | 259 | 4 | Am% $664.66583281; 

259. 1 Prin., $540.05 ; A. 124.61583281 | 5 | Am% $151.5812 
259. g 6 I Am't, 1926.744 1 7 | 14773.567 || 8 | $48165.9388+ 

269. I 9 I $14523.55509+ || 260. || 1 | 562.5j[) | 2 | 184.499+ 
261. g 3 I 21 I 4 I 5000 | 5 | 1902.581+ | 6 | 236.438 = dk; 
261. 1 2163.562 pres. value. || 1 | 1319.6123+ | 8 | 3538.0835+ 
261. B cash Take ; 388.0835+ gain. || 9 | 9890.23864+ 
261. I 10 I .00414+ atljcts. J 11 | 13.83^ I 12 | 2369.2611, 
261. I cash value ; 61.9883, diflf. [ 265. | 1 | 6.15 | 2 | 1.65 



265. 1 3 



265. 1 5 



23.2913 dis.; 416.108 pres. value. || 4 | 1225.3556 



4.315 I 6 I 82.5916 gain. || 1 | 11.185 || 8 | 15.4044 



265. il 9 



981.21 B 10 I 414.315 || 266. || 2 | 296.50 || 8 | 691.20 



266. 1 4 



1041.666} I 5 I 3522.092 ] 268. || 2 | 381. || 3 | 90 



268. 1 4 



2559.06, A's ; 3210.6315, B's. | 5 | 153 | 2 | 5320 



268.1 3 



666 II 4 I 11455.50 I 269. I 5 j 59110 || 6 | 21315 



£69. 1 r I 7999.6815 jj 8 \ 21^500 \ ^ \ ^^\ \ ^\^^^qAll + 
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270. |3 I 56 I 4 I 4000 || 5 | 7235.142+ || 6 , 800C 
270. I 7 I 10432.432+ J 2 | 8V. || £71. || 3 | 8Vo || 4 | 8V. 
271. 1 5 I 5V« II 272. || 2 | 20% l| 3 | 41 JVo j| 4 | 12^% premium, 
272. 3 2 17 "/• best. J 3 | 8 Vo best. || 4 | 166.G6f || 274. |1 1 j 
274. { 5168.59 || 2 | 158.40 ; 237.60 || 3 | 252; 126 || 4 | ^OQ , 
274. I 5 I 89.55 || 6 j 47.811 ;| . 7 | 1252.12^ || 8 | 163.80 

274. I 9 I 16481.25 || 10 | 5^% || 275. || 11 | If % 1 12 [ 4^ V. 

275, II 13 I 24000 f 14 | 9020 || 15 | 127.4625 ] 16 | 298.2546 
277. I 1 I 121.72 II 2 | 232.50 || 3 | 262.50 J 4 | 20 [ 5 | 98.20 
277. 1 6 I 120 1 7 I 9101.635 || 278. || 1 | 411.15 || 2 | 757.908 

279. I 3 I 1227.395 || 280. 1 1 | 7051.63415 | 2 | 9049.53795 

280. 1 3 I 23058.6765 | 281. || 4 | 2195.95 || 5 | 2159.613 + 

282. I 1 I ii"/« 1 2 I 37901125 || 283. 1 3 | 1^% ; 82.25, A's tax ; 

283. I 56.9075, B's tax. || 4 | f % ; 15.50 [ 5 | 5820 J 6 | 
283. I 22236.197 I 7 | 4656.05, whole tax ; 5 mUls on $1 ; $27 ; 

283. I 6.8775, G's tax ; 12.78, ffs tax. J 284. || 8 j IJ cts. on$l ; 

284. g 112.50 ; 18. I 9 | 7.40 ; 9.225 I 285. | 1 | 12 mo. | 2 j 9 

285. I 3 I 8|mo. || 4 | 7mo. 3da. || 5 | 6jmo. I 6 | 6mo. 6da. 
286. 1 1 I 26i da., or July 28th. J 287. | 2 | 28^, or April 
287. I 29th, Eq. time of purchase ; Dec. 29th, Eq. time of paym't. 
887. I 3 I 78/yda., or Oct. 18th. !| 288. I 4 | 76//vW^da., or 

288. 1 July 13th. | 6 j 21y|7, or 21 days. I" 2 | 9|mo 
289 I 3 I 5f mo. || 2 | 2Jmo. | 3 | 5f mo. H 4 | 421 da., from 
289. I Jan. 1st ; or on Feb. 26d, next year. | 5 | July 8th, 1857. 
291. I 2 I $.58 int. balance ; $700.58 cash balance. { 292. l 8 (, 
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292. I $46.20 int. balance ; $403.80 cash balance. | 4 | $.T0 int 
292. 1 balance ; $620.70 cash balance. || 293. | 1 | 109 da. from 

293. I April 2d, or Dec. 14, 1860.11 294. || 2 | 2449.75 balance ; 

294. I April 9th. | 3 | Jaly 13th. || 295. || 1 | $.50 || 2 | $.66 
296. I 3 I $.49 II 4 | $1.00 || 5 | 75^ | 6 | 19 I 7 | $.13^ 
296. 11 8 I $.30 loss. || 298. I 1 j 1 lb. at Sets. ; 1 lb. at lOcts. 

298. I 31b. at 14 cts. g 2 | 1 lb. of each. || 299. || 3 | 1 calf, 

299. I 2 cows, 1 ox, 1 colt. I 4 | 3 gallons. | 300. i 1 I ^^ 1^- o> 
300. 1 each I 2 j 75 lb. of each. ) 3 | 36 gal. at 7s. ; 24 gal at 

300. I 7s. 6d. and 9s. 6d. ; 12 gal. at 9s. || 4 | 10 at $2, and 15 at 
800. I $f I 5 I 251b. at 5 and 7 ; 100 lb. at 7} ; 37^ at 9^ ; and 

300. II 50 at 10 I 301. | 1 | 221b. of each. | 2 | 9 gal. water, 

301. g 40^ gal. at $2.50, and 13^ gal. at $3.00 || 3 | 12 sheep, 16 
301. I lambs, 12 calves. || 4 | 8 at $6, 8 at $7, 4 at $19 
301. g 5 I 90 gal. at 43., and 10 gal. each at 6s., 8s., and 10s. 
301. g 6 I 6 vests, 12 pants, 6 coats, g 7 | 30 at 15, 4 each of 20, 
301. I 22, and 24 || 8 | 10 at $^, 15 at $1, 10 at .$5 
304. g 3 I $260.9932 | 4 | 713.37 jj 5 | 6T. 14cwt. 1 qr. 16.681b, 

304. g 6 I 6T. 13cwt. 2qr. 41b ; $308.4774 g 7 | 792.613 
305. 1 8 I 1196.343+ || 9 | 255.835+ || 10 | 4.09+ g 11 j 

.'^05. !| 398.1199 g 12 1 466.27875 g 13 1 1101.24 gain; 14 cts., price 

305. g 14 I 7936.50 || 15 1 820.4625 || 16 | 423.36 || 17 | 251 453 + 

306. B 18 I 1457.75 g 19 j 22.605 cwt., tare ; $68.5856 doty 

307. g 1 I 225^ tons, g 2 | 4384-^ tons. || 3 | 729^ tons. 
307. 14 1 1006.5*1+ tons. \ 316. \ 1 \ ^591,975 ([ 2 [ 86'37.16875 
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316. I 3 I 9^*7.636 g i \ 9970 || 5 1 $15006.305 | 6 | 9801.9i;99 + 

317. II 2 I 176204.4729+ 1 318. I 3 | iei4014 17s 7^(1. 

818. I 4 I 6005.368+ jj 5 | 807.874+ J 6 | 9096.806+ 

819. I 2 I 7 % premiam. g 3 | 12286.06 || 4 | 84597 francs 66 
319. I centimes. | 1 | 6657.693 || 2 | 1250.62 ; 3% nearly below 
319. [par. || 321. jj 2 | 5761.31+ florins. || 3)9962.219+ 

322. I 4 I 3495.839+ Sp. doll. [ 323. i 1 | 16^ | 2 | 2"25 

323. I 3 I 20164 I 4 | 214369 I 5 | 1795600 J 6 | 605.16 
323. II 7 I .276676 1 8 | 9.765625 [ 9 | .00274576 || 10 | ^^ 

323. I 11 I ff I 12 I ^r II 13UgH 8 ^^ I mU II ^^ j 58.140625 
323. J 16 I 250t^\ || 17 | 51030.81 || 18 | 216 || 19 | 13824 
323. r^O I 1953125 || 21 | 2515456 g 22 | 20736 \\ 23 | 59049 
323. [24 I 76.765625 || 25 | 10.4976 g 26 | .0184528125 

323. i 27 I HH II 28 I iU B 29 | ^^ II 30 | 57tVA 
323. I 31 I HttIt I 32 I 14886.936 g 33 | .000244140625 
323. I 34 I 2893640.625 || 327. || 3 | 7 g 4 | 12 g 5 | 15 g 6 | 48 
327. B 7 I 89.409+ g 8 | 2505 g 9 | 137.84+ g 10 | 1663.8677 + 
327. J 11 1 191.713+ g 12 | 1000 g 13 1 311.011+ g 14 | 173.853 + 
ml * I 8 II 5 I U II 6 I .14 g 7 I 2.5 II 8 I 16.7.11 9 | .453 g 10, 
329. I 93+ II 111.9682+ g 12 1. 1581+ g 13 j V5J = 2J. Ans. 

329. g I4|v^."7994 = .89409+^ns.|15|^/:222| = .4714+^w8 
829. I 16 I .779+ || 17 | .149 g 18 | 5.01 g 19 | 14.015 
32971 20 I 1.2247+ g 21 | f | ( 22 | ? g 23 | .2828+ g 24 

MM* ^^^.^MM^MB ^^ I Mill - - I ■ ■ Mil ■ I !■ I I If- - I '" 

329. I 11.618+ g 25 | .885+ || 26 | 75.15 g 27 | 400.06 
831. I 1 I 343 g 2 I 221 I 3 1 21^ l 4 1 60 rd. md^ \ \%^\^Vs^. 
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331. 1 5 I 40 rows ; 80 trees in a row ; 10 A. K 29 P. 168| sq. 

^331. I ft. area. || 6 | 75 ft. | 332. | 7 | 135 | 8 | 94.708+ 

332. g 9 I 53.33| ft. || 10 | 8.66+ ft. || 11 | 825.8 mi. | 12 | $100 
832. I 13 I 75 I 14 I 28.28+ ft. | 333. i 15 | 6in. | 16 { 

333. 1 11.041+ rd. || 17 | 4.405+ in., 1st man's share 
333. I 5.739+ in., 2d man's share ; 13.856+ in^ 3d man's share 
336. I 1 I 12 I 2 I 49 g 3 I 36 II 4 .| 247 I 5 I 179 II 6 I 361 

336. I 7 I 439 I 8 I 3072 | 337. I 1 | 2.028+ || 2 j 12.0016+ 

337. I 3 I .232+ J 4 | 27.0002+ | 5 | .729+ || 6 | .015 
a37. I 7 I .188+ I 8 I 4.339+ | I j f || 2 | H ^ | 3| ( 4 | 4J 

337. I 5 I III 6 I A I *? I H 1 S I ill ^ I 1-987+ | 10 | 3.83+ 

338. I 1 I 27 ft. I 2 I 19 ft. long ; 2166 sq. ft. area. J 3 | 86 ft., 
338. II length of side. ] 4 | 8.57+ ft. jj 5 | 9.77+ ft., length ; 
338. I 19.54+ ft., height. || 6 | 10.125 cu. ft. || 7 | 45cts. per yd.; 
338. II 2025 yd. || 9 | 641b. [ 10 | 8 ft., length of side. || 11 | 8 

338. I 12 I $1331 I 13 | 12 in. long ; 6 in. wide ; 1 in. thick. 

339. II 14 I 24 ft. long ; 20 ft. wide ; 9 ft. deep. || 15 | 20 ft. 
339. I 16 I .54+ in., 1st woman's share; .69+ in., 2d woman's 
.339. |] share ; .99+ in., ^d woman's share; 3.77+ in., 4th 
339. II woman's share. || 340. || 1 j 89 I 2 | (80 || 341. || 3 | 1^396 

341. II 4 I $1550 II 5 I n^rd. I 6 | 201 ft. || 342. |i 1 | 6 mil^ 

342. 1 2 I $2 I 3 I } inches. || 4 j 15, 18, 21. 24, 27, 30, 33 

343. I 1 I 2730 II 2 | 226 last term ; $64.96 whole. || 3 j 791^ mi 
343. II 4 I 10 mi. 7 fur. 27rd. Hyd. || 344. || 1 | 5551 

SU / 2 1 13 da. ; Zlim. \ 3 \ 6 \\ ^\»i. \V ^ U I 2 | 8125000 
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346. I 3 I ^V I ^ I $100000000000 | 5 | $3200 || 6 | $54000 

346. I 7 I $827.68 || 8 | $595,508 || 347. || 1 | 118081 ) 2 | 2044 

347. I 3 I 11184810 II 4 | $42949672.95 || 348. || 5 | 938249- 
318. I 922+ ships. || 355. || 16 | $4.4954 || 359. || 22 j 4166.40 
359. 1 23 I 9f II 24 | 36 ft. | 25 | 1770 || 360. 1 26 | 2^1 
360. II 27 I 4.83^ || 28 | 100 || 29 j 5500 yd. 1 30 j 117 J 31 j 693 
360. II 32 I Ucts. II 33 | $56 || 34 | $5600 I 35 | 7^ cts. || 36 | 

360. II $48 I 87 I $246.75 gain. I 361. I 38 I 5hr. 27miD. 16yVsec 

361. II 89 I 40 II 40 | 10 || 41 | 36 days. | 42 | l|f 
361. 1 43 I 60 = 1st part ; 100 = 2d part ; 140 = 3d part ; 
361. I 180 = 4th part. || 44 | 16f in. [ 45 | 2jSrmo. || 46 | $2.20 

361. I 47 I $12 II 48 I $1.20 || 362. J 49 | 78.652+ discount. 

362. II 50 I $129.60 || 51 | $19,375 most advantageous on time. 
362. I 52 I 292.828 gain J 58 | 122.70 = A's share ; 163.60 = 
362. B B's share ; 196.32 = C's share. || 54 | $2317.15 = A's ; 
362. 1 $1853.72 = B's ; $2317.15 = C's ; $2780.58 = D's. 
362. II 55 I $95.10 = A's ; $95.10 = B's ; $133.14 = C's ; 

362. II 152.16 = D's. || 56 | 7|oz. | 57 | 8f da. || 58 | 17 times. 

363. g 59 I 4}f da. J 60 | 5 mo. 24 da. g 61 | 68 da. g 62 1 126 gab 

363. g 68 I $172.78 loss on stocks, g 64 | $3812.417+ g 65 | $42.60 
364.. g 66 I 4 yd. || 67 | 140 miles, g 68 | $2, the 1st ; $6, the 
Il64. g second. | 69 | 100 || 70 | 18825 g 71 j $144 gam by bor. 

364. g rowing, g 72 | $36000 g 73 | 41.183+ g 365. g 74 | The 

365. g second, 10 days after the 3d ; the 1st, 8 days after the 

■ ■ ^^— ^^^^■^— ^^^^— ^^^^^M^^i^M^M^— ^l^^il^— 1^—1^— ^— ^^^■^^^^■^^^^^^^^^.^■^B^— ^^^.^.^^^^^^^^M^^^i^^^—i ^^^B^^^^^^^^^^Mi^l^l^^^^^^— ^l^— ^.^B^M^ ^^ 

3«5. g 2d, or IS days after the 3d. ( 75 [ %^%^(S \ \^ \V^^ K. 
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386. ] 1st Co. ; 88 A^ 2d Co. ; (7 per acre. | IT | 74 da., of 
365. I March 16th. | 18 | 512 slabs ; $302.22} I 19 \ 350, A's ; 

365. f 210, C's ; 297.50, B's ; 175, D^s ; 122.50, E's. | 80 | 72 
365. I 81 I 5 hr 20miu. p. m. ||/^82 | $0.66| I 83 | 24 chickena 

365. I &iid 36 tarkeys. ] 366. 1 84 | 8 days. | 85 | 1797.50, ht 

366. I 2157, 2d ; 2516.50, 3d. J 86 I $640 stock, and $120 gain 
366. 1 2d. ; $960 stock, and $180 gam, 1st. || 87 | 49.945+ ft 
366. I 88 I I wk. II 89 I 1 If hr. ; 134} miles. ] 90 | 533^, A's ; 

366. I 888f, B's ; 177J, C's. | 91 | 36^ days. || 367. jj 92 

367. II 84485.006+ ft. || 93 | $206.06+ in favor of 1st invest. 
367.194 I 23599680 cu. yd. || 95 | 4646.363+ | 96 

■ 1 — - - - — ^ 

367. 1 $1555.017+, 1st; 4354.717+, 2d; 4304.663+, 3d, 
367. I 5781.263+, 4th ; 4004.338+, 5th. I 97 | 2160 

367. I 98 I $564, A's ; $423, B's. | 368. | 99 | $31 || 100 | 8 hr. 

368. I 101 I $30 com. diff. ; $2460 cost. ) 102 | $14467.505 

368. I 103 I 97} lb. ] 104 | Jet., cost; fct. sold for;- ^ct., 
868. II gain on each; 80 eggs sold. || 105 | 84 years old. 

369. I 105 I 942.48+ cubic feet. || 107 j 155 A. 3R. 38.72 P 
369. 1 108 I $365,837+ || 109 j e^V^o^rs. J 110 | 5 inches 
369.11 111 I $4006.54+ || 371. || 2 | 36A. [! 3| 5 A. IR. 15P. || 4 

371. 1 135A.||372.|1|437A. 2R.34.32+P. ||2|291A.2R. 16P 

372. II 3 I 35 A. OR. 25 P. | 4 | 20 A. || 5 | 40A. | 6 | 15 A 
372. J 7 / 24A. IR. 8P. ft 8 I 26A. 3R. 20 P. Ssq. yd. 
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372. I 9 I 120 feet. || 373. || 2 | 21 A. OR. 39.824 P.. | 3 | 

373. I 921.875 sq. f 1. 1 4 | 104.125 sq. yd. I 5 | 60 A. 3R. 12.8P. 

373. I 6 I 270 A. IR. 24 P. | 374. | 2 | 584.3376 || 3 | 125,664 

374. I 4 I 179.0712 [ 1 | 50 || 2 | 7418 [ 3 | 4360.835 + 

374. I 1 I 113.0976 || 2 | 19.635 | 3 | 153.9384 | 375. ] 4 | 

375. I 1.069+ II 5 I 20 A. OR. 16.9984P. [ 1 | 113.0976 

375. J 2 I 615.7536 J 3 | 4071.5136 || 4 1 196996571.722104 sq. mL 

376. II 2 I 268.0832 | 3 | 2144.6656 cu. in. | 4 | 259992792^"^ 

376. I 082.6374908 ] 5 | .9047808 cu. ft. ] 377. | 1 | 9100 sq. ft 

377. II 2 I 1440 sq. ft. || 2 | 110592 cu. in. | 3 | 42f cu. ft. 

377. 1 4 I 315f4gal. | 5 j 13820 cu. ft. || 378. || 1 | 2513.28 

378. I 2 I 233.33isq. ft. | 3 | 2827.44 sq. in. || 4 | 6283.2 sq. ft 

379. I 2 I 36442.56 || 3 | 13571.712 || 4 j 9650.9952 

379. II 5 I 7363.125 || 2 j 4380 J 3 | 2484 J 4 | 5620 

380. II 5 I 5760 || 6 | 14400 | 7 | 1800 || 2 | 9160.9056 
3S% g 3 I 8659.035 || 4 | 2827.44 || 382. || 2 | 32.4938 inches. 

382. J 3 I 28.2574 in. || 383. || 1 j 197.459+ gal. wine. || 2 | 

383. 1 136.9209+ gallons wine ; 112.7583+ gallons beer. 
383. 1 3 I 148.3772+ gal. wine. J 385. [ 1 | 401b. || 2 | 251b 

385. II 3 ] 501b. II 4 I 201b. || 5 | 401b. || 6 | 1 in.; IJin.; 2in.; 4in. 

386. 1 7 I 64Ib. || 8 | 1501b. || 388. t 1 | 601b || 2 | 401b. 

388. II 3 I 25 lb. II 1 I 7ift. || 389. || 2 j l^ft. || 1 | 401b. 

389. II 2 I 1001b. II 3 I 60 lb. || 390. || 1 | 576 [ 2 j 2250 

390. II 3 I 1066| I 4 | 3000 ] 391. ] 1 | 2592001b. || 2 | 1.47+ lb. 
392. I 3 I 1.15+ lb. I 4 | 1.2 in. ( 393. 1 1 ( 369^ ft.-, ^^V^^t.. 
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394. 1 2 I 3618f ft.; 482|ft. | 3 |223f|ift.| 4 | 2| sec. neaily. 
394. I 5 I 1608^ ft. space ; 321} velocity. || 6 | 2mi. 4984^^7 ft. 

394. I 7 I I64.69i|| 8 | 100.52^ ft. | 9 | SO'I^H^^-; ^Hl»^* 
394. I 10 I 160f ft. = Telocity ; 402^^ ft. || 11 | 197^^ ft 
394. i 12 I 7 till sec. || 13 | 1904fiVf<^- = height ; 10jjg = 

394. I time of ascent. | 14 | 94^ sec. | 15 | 1447.5 
395. 1 16 I 61.24 sec. | 17 | 14.28+ sec | 18 | ]5050f^ft 

395. I Id U^ sec; 2316ft. | 396. | 1 | 8.857 | 2 | 38}f|ca. ft 
397. 1 3 I .980 I 4 I 2 ft. 11.388 in. || 5 J 190 T. 709 lb. || 6 | 2.75 
897. 1 7 I 7.23i+ | 8 | .786 | 9 | .875 || 10 | 177 lb. 5oz 

397. I 11 I 1.103 I 398. | 1 | 3.49qt. || 2 | 37.5 || 3 | 2.46 gx 

398. I 4 I }^ = .5319. 
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